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1 Introduction

Most of the so-called ‘theory’ of terminology
has two shortcomings. The first, most typically
observed in the so-called “Vienna School of Ter-
minology” (e.g. Felber 1984; Picht & Draskau
1985) is that the way in which the study of ter-
minology is viewed is prescriptive and too re-
stricted, and descriptive devices such as ‘con-
cepts’ are not rich enough. Many researchers
have recently begin to point this out (Cabré
1995; Zawada & Swanepoel 1994). Temmer-
man (1997) is a current breakthrough in this
respect.

The second problem, to which this paper
is devoted, is concerned with the status of the
‘theory’ per se with respect to the terminolog-
ical phenomena. In the traditional ‘theory’ of
terminology, there is no guarantee in the ‘the-

oretical’ framework that the statements or de-
scriptions obtained by analysing terms as em-
pirical data can be claimed to be about terms
and/or terminology de jure.

This point is essential for the study of termi-
nology. I have pursued a detailed argument con-
cerning this point (Kageura, to appear), as this
simple but nevertheless important point seems
to have been much neglected among the people
who do research in terminology.

In this paper, I first briefly summarise the
second problem, and then I discuss the possi-
ble contribution of application-oriented studies
of terminology, such as automatic term recog-
nition, to the theoretical study of terminology.

The simple contention in this paper is:
as far as the study of terminology is con-
cerned, those who do not understand the im-
plications and technicality of the application-
oriented non-prescriptive studies of terminol-
ogy, including their deficiencies, might well not
understand what the theory ‘of’ terminology is
in the first place. Note that in this paper the
word ‘terms’ is used in a restricted sense and is

synonymous with ‘technical terms’.

2 ‘Theories’ ‘of” Terminology

In this section I describe the basic problem
of the study of terminology and clarify some
necessary conditions under which ‘theories’ ‘of’
terminologies can be developed.

_6_



2.1 Basic Problems

One of the favourite questions of many of
the ‘theoreticians’ of terminology is “What is a
term?” (Condamines 1995; Desmet & Boutayeb
1994; Felber 1984; Miyajima 1981; Picht &
Draskau 1985; Shelov 1982; Wiister 1959/60).
One of the most common definitions of a term
is “a lexical unit which represents a concept (of
a domain)” which is no more than a straight-
forward tautology if it is not simply incorrect
(Kageura 1999a, 1999b). Though getting into
tautology at the critical moment is unavoidable,
if we cannot obtain anything in between two
ends (as in the case of ‘concept’ and ‘term’),
the basic framework of the study should be re-
considered.

What is needed for a theoretical study ‘of’
terminology is, first and foremost, a clarification
of what a ‘theory’ is, not what a term is. When
a question concerned with the latter is raised,
investigations to answer the question presup-
pose that terms are already recognised as em-
pirically observable objects. But what should
be asked with respect to the theory is how we
can talk about ‘terms’ or ‘terminology’ theoret-
ically in the first place. This is a nominalistic
problem.

Of course, it is logically necessary that the
concept ‘terminology’ be already consolidated
in the latter case as well. So it is in any case
necessary to begin from a point where either the
concept ‘terminology’ is already consolidated
temporarily or the range of terms or terminol-
ogy as empirically observable objects are proce-
durally determinable to a certain extent.

However, when we ask a question about
the conditions of the possibility of terminology
(here I mean logical conditions as opposed to
historical or empirical conditions), we also clar-
ify the conditions of the possibility of theory of
terminology, while when we ask about the na-
ture of terms as empirical objects without due
care we will probably become confused while
unnecessarily mystifying the theoretical nature

of terms.

HFYHFEGIR Nal19 (2000)

To understand the problem, it is conve-
pient to think of it in terms of an analogy with
the study of ‘the youngest children in families’.
We cannot claim to have established a theory
and/or description ‘of’ ‘the youngest children in
families’ by sampling ‘the youngest children in
families’, observing the sample and pointing out
that ‘the youngest children in families’ have two
eyes, a nose, two ears, two hands and two legs,
some bald, some with hair of varying colours.

As the category of ‘terms’ is an relational or
aspectual category defined over linguistic items,
just as ‘the youngest children in families’ is a
category relationally defined over the category
of human being, it is not enough to point out
some observed characteristics, however refined
they may be, in order for ‘theoretically moti-
vated’ studies which treat terms as empirical
objects to be claimed to be theories ‘of’ terms
or terminology.

A typical study of terms involves a detailed
examination of the ‘concept’ of a term, based
on certain theories of ‘concept’. In fact, if one
carefully reads ‘standard’ reference sources for
terminology such as Felber (1984), one will find
that most of the technical section is devoted
to this.

may be, it is far from enough for theories ‘of’

Necessary and interesting though it

terms or terminology. By definition, a theory of
‘concept’ is a theory of ‘concept’, not of ‘term’.
In addition, nobody knows within this type of
work to what extent the observations obtained
in relation to ‘concept’ are generalisable with
respect to terms. Within this framework, the-
ories exist, but not theories of terms; they are
theories of something which can be used for de-
scriptions of terms. But theories of scissors are

different from theories of hairstyles.
2.2 How are ‘Terms’ ‘Terms’?

How are ‘the youngest children in families’
‘the youngest children in families’? The an-
swer is simple and straightforward: be being
the youngest children in families. For that to be
defined logically, one needs concepts of age, sib-
linghood, etc. Being a relational category, these

—7—
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are the essential logical conditions by which the
concept of ‘youngest children in families’ is con-
solidated. We cannot understand the basic na-
ture of ‘youngest children in families’ by trying
to discover essential common internal charac-
teristics (though it would be wonderful if we
could find an internal nature unique to ‘the
youngest children in families’).

In the same manner, the question ‘how are
terms terms?’ can be answered as follows:
by being used as terms. No mystification, no
magic, no ‘concepts’ which terms represent (and
whose essential definition is ‘something repre-
sented by terms’). Incidentally, studies which
treat concepts, such as Lara (1999b), which
claims that it treats concepts in terms of terms,
are interesting to observe. Lara (199b) intro-
duces conceptual hierarchy, which belongs to
the theory and description of concepts, and
then assigns terms to it, by some kind of un-
known magical power. A corollary to this is
that if the author is determined to assign texts
to the same conceptual hierarchy, it can also be
done. This is similar to establishing a theory
of human beings, and then applying ‘youngest
children in families’ to this theory and claiming
that the theory is about ‘the youngest children
in families’. Wonderful though this might be, it
is not quite persuasive.

Now, for linguistic elements to be used as

terms, we logically need a few conditions:

(1) The existence of the concept ‘domain’
is required before the concepts ‘terms’
or ‘terminology’ can be consolidated.
The concept ‘domain’ is something extra-
linguistic, so the concept ‘terminology’
is supported by extra-linguistic factors.
This is equivalent to the concept of
‘youngest children in families’. It is sup-
ported by the concept of ‘age’ which is ex-
ternal to the substance of human beings.
The concept ‘term’ is thus understood to
be consolidated at the level of parole. The
corollary to this is that a proper ‘theory’
‘of” terminology has to be linked up with

the concept ‘domain’ or (some of) its rep-
resentations.

(2) From (1), it is obvious that the concept
‘terminology’ precedes the concept ‘term’,
because it is the former that corresponds
more closely to the concept ‘domain’. In
order for a lexical unit to be recognised as
a term, the concept ‘terminology’ should
exist in advance (though empirically the
relation between terms and terminology
seems to be the other way round).

(3) If, like many researchers in terminology,
we accept that terms are lexical items, a
lexical sphere needs to exist, as distinct
from the textual sphere. Without this,
different tokens or occurrences of (the
same or different) lexical items in texts
cannot be consolidated into a category
‘terminology’. This is a logical require-
ment. Fortunately, recent psycholinguis-
tic studies show some interesting phenom-
ena which strongly support the psycholog-
ical reality of the lexical sphere (Baayen,
Lieber, & Schreuder, 1997; Schreuder &
Baayen, 1997).

These points seem very practical and con-
crete, and have nothing to do with the deep
abstractedness favoured by some people in the
field of terminology. It seems that for some peo-
ple no terminological study deserves the name
of ‘theory’ if it does not refer to ‘concept’ (Naka-
mura 1997; Galinski 1994), or abstract meta-
physics which do not deserve to be called the-
ory or science (Lara 1999a). But these are the
logical conditions for the study of terminology,
or at least an important part of the necessary
conditions, if not sufficient.

2.3 The Target of the Theory of Termi-
nology

The concept ‘terminology’ logically precedes
the concept ‘terms’, terms as empirical objects,
and terminology as an empirical object. This
means that the theory of terminology should
first and foremost take into consideration the

_8_



concept ‘terminology’. Note that this is not re-
lated to the choice of a particular ‘theory’ of
something for terminology, such as the choice
between the traditional view of ‘concept’ (Fel-
ber 1984) vs. the cognitive view of ‘concept’
(Temmerman 1997) etc.
recognised at the level of parole, the theoretical

Because terms are

study ‘of’ terminology should take into account
the following:

(1) The essential range of the theoretical
study of terminology is bound to indi-
vidual domains, however “domain” is de-
fined, because the concept ‘terminology’
is consolidated with respect to individual
domains.

(2) Within individual domains, terminologi-
cal study should, as its main target, treat
the vocabulary as a set.

I do not claim that studies that do not re-
flect these two conditions do not deserve to be
treated as studies related to terminology. How-
ever, if we stick to the definition of terms and
terminology and to the concept of the ‘the-
ory’ ‘of’ terminology as distinct from ‘theories’
of something which can be used for describing
terms, then it becomes necessary to face the
problem of characterising ‘the terminology of a
domain’ at some point, because it is here that
the very concepts ‘term’ and ‘terminology’ are
logically consolidated.

This means that the ‘theory’ ‘of’ terminol-
ogy, at least at the starting point, cannot be
abstract, ‘sound’ and/or ‘deep’ (in a mystifying
way). Terms are terms, and you can find some
samples of terminology by looking up termi-
nological dictionaries, whose entries are mostly
from existing concrete texts. Having said this,
it is almost clear why studies of automatic term
recognition are useful for the ‘theory’ ‘of’ ter-
minology. But let us turn to this anyway.

3 Automatic Term Recognition

Let us now briefly summarise the framework
of automatic term recognition (ATR) and its
possible contributions to the theoretical study
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of terms, together with some shortcomings of
current ATR.

3.1 The Basic Framework of ATR

Automatic processing of terms has become
a focus of domain-dependent lexical processing
since the early 1990s. Some workshops were
held, e.g. Computerm’98 and Workshop of NT-
CIR1. As for ATR, some reviews (e.g. Kageura
& Umino, 1996) and discussions of the basic
framework of the task (Jacquemin, 1997) ap-
peared recently, which contributed to the clari-
fication of the basic framework of ATR.

The simplest and most basic framework of
the ATR, as distinct from automatic indexing,
can be summarised as: to extract a set of terms
from a set of texts, which represent in some
way the terminology of the domain to which the
set of texts belong (Kageura & Umino 1996).
Note that automatic indexing is concerned with
the keywords which represent individual docu-
ments, while ATR is concerned with extracting
terms from a set of texts, which in turn repre-
sent a domain, however domain is defined.

This immediately means that the ATR task
should at least adopt an operative definition or
clarification of the concept ‘domain’ and a set of
texts that represents the domain. Here, at least,
researchers of ATR should start from texts that
correspond to a domain, not from individual
terms which are assumed to be attributed to
a domain, as is mostly the case in ‘theoretical’
studies ‘of’ individual terms.

Secondly, by definition the task of ATR is
concerned with distinguishing terms from non-
terms on the basis of texts. Individually, this
is related to clarifying or defining operationally
the degree of ‘termhood’ (Kageura & Umino
1994; Nakagawa & Mori 1998) of terms. Viewed
as a mass, this theoretically {(and ideally) cor-
responds to the consolidation of a terminology
of a domain on a concrete basis.

Thirdly, the extracted terms are not only
evaluated on an individual basis, but also on
the basis of a set of terms as a mass (e.g. Niwa,
Nishioka, Iwayama & Takano 1997), which

_9_
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opens the door to addressing the concept ‘ter-
minology’, which precedes the concept ‘term’.

Therefore, whether explicitly or implicitly,
the study of ATR, defined properly as distinct
from automatic indexing, is expected to deal
with the essential aspects of terminology which
provide the basic conditions for the possibility
of talking about terms.

Note an interesting point here: these also
are what should be taken into account when
terminological dictionaries are compiled manu-
ally; the only difference is that the manual com-
pilation of terminological dictionaries does not
use so systematically the textual corpus which
represents a domain. This situation is changing
because currently dictionary compilers as well
as computational linguists rely heavily on tex-
tual corpora anyway.

In analogy with the task of terminological
dictionary compilation, it can be claimed thus:
the inspirations of ‘theoretical’ study of termi-
nology come more from the stage of choosing
terms for entries in terminological dictionaries
than from defining chosen terms, with the so-
called ‘traditional’ theory of terminology corre-
sponding to the latter. In short, ATR has a rich
potential for giving inspiration to the theoreti-
cal study of terminology.

3.2 The Current Status of ATR

If you examine earlier work in ATR, how-
ever, you might well find that not a small por-
tion of so-called ATR is not well-defined. Much
ATR seems to be nothing more than automatic
indexing from a set of texts, with no particular
applications such as information retrieval (e.g.
Bourigault, 1992; Daille, Gaussier, & Langé,
1994; Damerau, 1993; Enguehard & Pantera,
1994; Frantzi & Ananiadou, 1995; Fung, Kan
& Horita, 1996; Justeson & Katz, 1995).

Some common characteristics of these are:
(1) a set of terms, not a certain amount of a
terminology, is the basic target, (2) terms are
extracted from a given text or a set of given
texts, but neither the attribution of the text(s)
to the domain nor their status as a sample is

well clarified, (3) the evaluation of the results is
usually carried out by what is called the “looks
good to me” criterion.

As long as ATR work has these characteris-
tics, important theoretical aspects that could be
clarified through ATR remain unaddressed on
the one hand, while application oriented ATR
remarks nothing more than a loose imitation of
automatic indexing.

The current situation in ATR is changing,
however. For instance, there is a growing in-
terest in the comparative evaluation of differ-
ent methods of ATR (Nakagawa & Mori 1998;
Kageura, Yoshioka, Takeuchi, Koyama, Tsuji,
Yoshikane, & Okada 1999). Also, there is an
interest in looking at the ‘representativeness’ of
terms with respect to a set of texts (Hisamitsu,
Niwa & Tsujii 1999), where ‘representativeness’
is potentially relevant to the relations between
the terminological and textual spheres of a do-
main.

In short, a growing number of researchers
in ATR are beginning to think about the use-
fulness of automatic term recognition per se, as
distinct from automatic indexing, and as a re-
sult they are starting to adopt, either implicitly
or explicitly, the basic definition of ATR given
in the previous section.

If this trend continues in the research area
of computational terminology and especially
ATR, and if more researchers in the theory
of terminology realise and appreciate the the-
oretical importance of the implications of such
application-oriented tasks as ATR, then the
study of terminology, both theoretical and
application-oriented, will surely progress sub-
stantially.

4 Conclusions

In this paper, I first discussed the essen-
tial problem concerning the study of terminol-
ogy, i.e. on what conditions and how we can
‘theoretically’ talk about terms and ‘theories’
‘of’ terms. Then, focusing on the study of
automatic term recognition, I discussed poten-
tial contributions of application-oriented ATR



work to the theoretical study of terminology.
Many claims, in fact it seems to me too many,
have been made about ‘theories’ which can be
used for observing and describing terminologi-
cal data, most of which have been either already
pointed out in such works as Sager, Dungworth
& McDonald (1981) or imported from other do-
mains such as cognitive linguistics, epistemol-
ogy, conceptology, etc, while little effort has
been devoted to the possibility of establishing
a theory of terminology, with concrete analysis.
It is time to face up to this, for otherwise the
study of terminology will end up being some-
thing more properly carried out by those who
have trained in the related domains claimed to
be relevant by those who do research in termi-
nology.

A crucial point I have raised in this paper is
that, thinking of the ‘theoretical’ study ‘of’ ter-
minology in correspondence with ATR or the
compilation of terminological dictionaries, the
stage of choosing a set of terms has stronger
theoretical implications than the stage of defin-
ing individual terms, if we think seriously of the
conditions for the possibility of theoretical stud-
ies ‘of’ terms or terminology. And the possible
contributions of ATR to the theoretical study
‘of’ terms do not just remain as abstract impli-
cations, but actually become very real.

The concept ‘concept’, which has been ad-
vocated as a key concept of the theoretical
study of terminology, has been advocated as
the key concept without any essential necessity.
It is useful, for instance, to define individual
terms, or to organise a set of terms which have
already been selected according to the concep-
tual system, at the conceptual level of describ-
ing and characterising terms. But it is as useful
to describe the syntactic patterns of complex
terms for the study of individual terms as to
describe the conceptual nature of terms, if the
study is aimed at describing the syntactic pat-
terns of terms.

It is, however, not possible to address the es-
sential conditions for the possibility of the the-
oretical study ‘of’ terms by talking about ‘con-
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cept’. If one talks of ‘a theory of A’, it should
be a theory ‘of’ A, and one cannot substitute
it with a theory of, for instance, B, however
useful B is for dealing with A. Once again, it
is useful to restate that a theory of hairstyles
should be a theory of hairstyles, and you can-
not claim a theory of scissors to be a theory of
hairstyles, however useful scissors are for creat-
ing hairstyles.
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The Development and Future Project
of the East Asia Forum on Terminology

JIAO Yungqi
Convener of the Coordination Group, EAFTerm

Abstract:

East Asia Forum on terminology (EAFTerm) was established in
1997 as a non-governmental academic forum in East Asian region. The
Forum engages in the research on terminology and its standardization of
East Asian languages, mainly Chinese, Japanese, Korean and Mongolian.
The background and process of EAFTerm’s establishment as well as main

tasks, long- and short- term projects of EAFTerm have been introduced in
this paper.

1 Background

East Asian countries are neighbors sharing many commonalties.
They have been enjoying close and harmonic relationship in politics,
economy, science and technology, culture and education for thousands
years. Each of East Asian countries learns from one another to make up
deficiencies for the development and advancement of world civilization,
and glorious achievements have been created. Over this decade some
countries in East Asian region have made remarkable progress, their
cooperation and communication are more and more frequent, particularly
in the fields of economy, science and technology. However, the
terminological confusion leads to, in some degrees, holding up efficient
exchanges among East Asian countries.

For instance, within the cultural circle of Chinese characters,
besides China, Chinese characters are used also in the countries including
Japan, the Republic of Korea, Singapore, Malaysia, and regions of
Taiwan, Hongkong and Macao. Malaysia and Singapore use simplified
Chinese characters used in mainland China, while the Chinese characters
used by other countries and regions are different. Now in this era of
information, differences of Chinese characters put information transfer to
inconvenience, and the problem of intercommunicating Chinese
characters must be considered and solved. In addition, Korean language is
used by Chinese Korean, Koreans in the Republic of Korea and the
Democratic People’s Republic of Korea. Historically, the provisions in
orthography of Korean language are inconsistent, although this
phenomenon is not harmful in oral communication, but the differences in
written form and technological field created a big language barrier to
effective communication of information within the nationality. Besides
the Chinese and Korean, there exist a same problem in Mongolian
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language.

This problem brings to East Asian countries’ attention, they are
convinced that unambiguous and appropriate terminology based on
terminological principles and methods are indispensable for the effective
transfer of knowledge, unimpeded access to information and knowledge,
promotion of scientific and technological considerable development,
successful interchange between professional and unprofessional
personnel, and the protection of intellectual property rights. Therefore,
the East Asian countries are hoped to strengthen the cooperation and
coordination of terminology standardization, and devoted their
contributions to the economic development and social all-round progress
in East Asia and the world.

2. KEstablishment of EAFTerm

The establishment of East Asia forum on Terminology(EAFTerm)
was primarily supported by international terminological organizations,
such as Infoterm, TermNet, IITF, GTW, particularly Mr. C. Galinski who
first suggested to set up a regional terminological organization in East
Asian region.
In Aug. 1997 the inaugural meeting of the East Asian forum on
Terminology was held in Beijing, in which took part specialists of
terminology and terminology standardization from China, Japan, the
Republic of Korea and Mongolia, as well as representatives from
mentioned-above international organizations were also participated. In
this meeting the EAFTerm has been declared formally setting up, and
passed the concerned documents including Directive of East Asia Forum
on Terminology, List of Coordination Group and Liaison Office and
Working Project from 1997 to 1999.

3. Objective and Composition of EAFTerm

East Asia forum on Terminology (abbreviated as EAFTerm) is a
non-governmental and non-profit making academic forum. Its objective is
to provide a forum for the promotion of the terminology research and
development in East Asia (at present mainly the Chinese, Japanese,
Korean and Mongolian terminologies). Individuals and corporate bodies
engaged in the research on terminology and standardization may
participate in the activities of EAFTerm.

Now, the members of EAFTerm are specialists come from China,
Japan, the Republic of Korea and Mongolia. A Coordination Group has
been set up. It consists of nine members: three from China, two from
Japan, two from the Republic of Korea and two from Mongolia.
EAFTerm’s Liaison Office is located in Beijing, China. Its secretary
comes from China, the executive secretary will be taken in turn by the
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host of its activities, and the Liaison Officials are shared by Japan, the
Republic of Korea and Mongolia, with one liaison official from one

country.

4. Main tasks of EAFTerm
EAFTerm shall meet in principle once a year in any country or
region in East Asia.
Its main activities are as follows:
® Information exchanges, introduction of respective progress in
terminology research among its members;
® Collection of terminology documentation;
® Carrying out activities relating to terminology in various fields;
® Making preparation for the establishment of multilingual and
multi-functional terminology database in conformity with ISO
standards;
® Identifying the need for and carrying out coordinative projects in
the field of terminology;
® Promoting and coordinating terminology work for the purpose of
knowledge and technology dissemination;
® Promoting research, education and training in terminology;
® Translating and publishing works on terminology and promoting
the application of research achievements;
® Organizing workshops, lectures, training courses;
® Helping universities and colleges to arrange seminars on
terminology and to set up terminology specialty.
The projects of EAFTerm have been made in the first meeting of East
Asia forum on Terminology.

5. Work has been completed since the founding of EAFTerm

5.1 Publication

® Three issues of EAFTerm Newsletter have been published.
EAFTerm Newsletter introduces the researches, publications,
activities (such as conference, training, etc.) and discussing of
terminology and its standardization in east Asian countries. In the
first issue there were an introduction to the research on
terminology and its standardization in East Asian countries; a
congratulatory letter from Director of Infoterm, Mr. C. Galinski, in
which he had the high hopes on EAFTerm and made demands for
further work of EAFTerm.

® A book entitted “An Introduction to Modern Terminology” by
Chinese terminologist Mr. Feng Zhiwei, a research fellow of the
Institute of Applied Linguistics, SLC of China. The author discussed
thoroughly the economical law for the formation of terms, the
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potential ambiguity in terms proposed by the Chinese scholars, and
proposed the principle of classification for the structure of word -
terms and phrase-terms in Chinese terminology. It is an attempt of
systematical classification for term structure in the view of linguistics.
This classification reflects the peculiarity of terminology research of
China, attaching importance to the structure and function of terms.
5.2 Seminar of Modernization of Chinese Ethnic Languages held in
China
This Seminar was held in May, 1998 in Beijing, China. Following
problems have been delved into, and its proceedings were published.
® Relationship between information processing and modernization
of ethnic languages;
® Research and delving of the problem of information industry of
ethnic languages;
® Research on the standardization of ethnic languages;
® Exploration of information resources and information
interchange;
® Experiences and lessons extracted from the Chinese and Western
languages software development.
5.3 Preparation of next meeting of Forum
Next meeting of EAFTerm is to be held in the August of 2000 in
the Mongolia, simultaneous with a training seminar on “Terminology
management and language engineering”.
The EAFTerm meeting includes:
@ Report on the progress, financial statement of EAFTerm
® Work plan and Budget review of EAFTerm in 2000
® Reports on development of terminology in east Asian countries

and regions

® Establishment of SIGs on “multilingual unified/standardized
terminologies”,  “terminology and language engineering”,
“Fundamental terminology R&D”, and “Terminology teaching and
training”

The training seminar includes the following items:

® Computer-assisted terminography and computational linguistics

® Terminology and lexicography(inclu.specialezed encyclopedia)

® Terminology and machine translation

® Text management and computer-assisted authoring

[ ]
We are contacting with Mongolia and we will to inform every one as
soon as we determine the time and place for the forum.

The Forum has been established for two years. On the occasion, I
would like to take this opportunity in the name of its convener to express
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our sincere thanks to all scholars and specialists who supported and
helped us in developing terminology and terminology standardization in
East Asian region, particularly, to distinguished Mr. Galinski.

Terminology work and terminology standardization serve an
important foundation for advancement of economic construction, science
and technology, as well as social development. They are also
fundamental systems engineering, and very important to the
dissemination of scientific and technological knowledge, the exploitation
of new fields of science and technology, the setting up of new theories,
scientific and technological exchanges at home and abroad, the
communication between science and industries, the popularization of
achievements in sciences and technologies, particularly the development
and application of modemn information technology. Now, in this place I
would like to say in all sincerity, EAFTerm is engaged in an arduous
undertaking that would be benefited the mankind, it needs hard work and
long-term cooperation of specialists and experts from every country. East
Asia Forum on Terminology will not only actively promote the
terminology work and terminology standardization in East Asian region,
but also benefit the development of world economy and all-round social
progress. We welcome more and more scholars and specialists from east
Asian and non-east-Asian to join EAFTerm and its activities.
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Medical Terminology in the Compilacion of Encyclopedia

2 " QUAN Rxian

0. Something about Myself

A MD myself, I graduated from PUMC (Peking Union Medical College), an
institute of higher learning in medicine founded by Rockefeller Foundation in Beijing,
China early this century. We had an eight year program that stressed the integration of
basic sciences and clinical medicine. Since 1979, however, I have been working as a
senior editor in Encyclopedia of China Publishing House for almost 20 years and have
participated in the editing of volumes on Biological Sciences, Modern Medicine and
Chinese Traditional Medicine. Not long after I took up my job, I came to recognize
the importance of the practice of collecting, defining and structuring the basic terms of
the subject field I worked in as the first step in building up its knowledge structure,
though I didn't know the existence of such a well-developed discipline called
terminology then. Part of the reason was that I participated in the editing of biological
sciences and medicine largely from the perspective of a subject specialist. But as |
learnt more and more about terminology later, I myself have gradually become a
terminologist, by which I mean a person who looks at and does things from the
perspective of terminology.

1. Most Chinese medical terms are translations from their counterparts in
European languages (chiefly English). Among the various modes of translations,
paraphrasing has been the mainstay for Chinese. As compared with
transliteration and transcription which are popular among languages with
alphabetical writing systems, paraphrasing has the advantage of transparency.

Most scientific and technical terms in China are translations from Western
languages, chiefly from English. Terms of modern medicine are no exception. In fact,
it is almost a universal rule that, along with knowledge and technology transfer from
the scientifically and technically more developed countries to the less developed ones,
the corresponding terminology is transferred at the same time, largely by translation.
The simplest way of translating would be transliteration, which, however, is possible
only among languages sharing common alphabetical writing system such as that
among the European languages. Between languages with alphabetical writing systems
not homologous with each other, transcription may be the choice, as is seen in the
increasing use of transcription from English in Japan in recent years. In China with her
non-alphabetical writing system, however, paraphrasing has been the mainstay.
Paraphrasing has the advantage of transparency, an important point for us when we
have in mind education and knowlcdge dissemination among general public. In
contrast, the chief weakness of transcription is the lack of transparency. For beginners
as well as for laymen, transcriptions are as meaningless as numerical codes and the

*
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overall result is the addition of thousands of new words which might have been
avoided if the concepts had been designated semantically by mother tongue. This
simply violates the principle of linguistic economy.

Another cause for the preference for paraphrasing in China comes from her
long-standing civilization which provides such a wealth of expressions that almost
every concept may be represented by suitable combination of Chinesc words. The
practice that has worked so well is to select a Chinese word broader in extension than
the one to be introduced (the superordinate concept or the genus) and put a suitable
pre-modifier that serves to restrict its meaning to match with that of the original (the
specific differences), though the second step attains this goal only with varying
degrees of success.

Sometimes new terms are introduced from without not with systematic
transfer of knowledge and technology, but simply as a result of trades of industrial
products and spread of news. And the translators may be laymen or specialists who
have not yet acquired systematic knowledge concerning the terms. Quite often, the
only information accessible to them is the literal meaning of the terms themselves and
no accurate definitions are available. Pressed for time, they manage to produce
something hasty. With a lexicographic approach, they often translate the root and
affix of the original word separately before combining them into a term while they
know little or nothing about the true meaning and status of the original term, that is,
what object it refers to exactly and whether the designation is a mere label or reflects
the essential features of the concept semantically.

Nevertheless, most of the terms in current use are paraphrases contributed by
subject experts that are based on adequate knowledge of the concepts. In fact,
paraphrasing based on definition is no translation; it is simply de novo naming of the
concept in the target language. This practice of naming based on definition is really
what is recommended in terminology and consequently may be called the
terminological approach.

In general, transcriptions are used only occasionally. However, the use of
transcription is not excluded entirely; actually some transcribed terms, such as &K
(lei da) for radar and [ (ji yin) for gene, have enjoyed such popularity that they
have crept into daily usage. Nevertheless, it has been the practice to add some
transparency to the transcription by selecting characters that not only sound alike but
suggest the meaning or by adding the superordinate concept of the concept in
question. As examples of the first method, the Chinese transcript of radar is &
(thunder) X (arrival), and that of gene is # (basic) [ (factor). With the secona
approach, the superordinate is added as the nuclear word while the transcription is
turned into the premodifier. Thus, tank is translated as 1075 (tan ke) % (vehicle), and
AIDS as 3% (ai tsu) % (disease).

Also, it is interesting to note that, with rapid progress of science and
technology, some definitions cannot be fixed from the very beginning or may be
subject to constant change. On the other hand, terms in humanities may be interpreted
differently by different persons. As a result, for such fluid and variable concepts, literal
translations of the original are sometimes preferable to de novo naming that is
intended to freeze the conception to a particular definition. For, literal translation of
the original does nothing of this sort except serving as a provisional designation as
well as a reminder of the understanding of the term at that stage of development.
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2. Collecting a list of terms to serve as the headings for the entries is usually the
first step in compiling encyclopedia. But, just as building a term system is a
major task in terminography, so the central task remains for us, starting from
this term list, to work out a well-structured representation (Cognitive Model) of
the knowledge of the whole field in question. And both theoretical consideration
and practical experience favor an object-oriented approach rather than a
subject-oriented one.

I joined the work of encyclopedia compilation in 1979. As it was the first time
that we undertook such a big project, it was decided at the time that, in the first
edition, volumes on special subject fields were started separately and, only with the
second edition, should we combine them into a unified format.

The first task in compiling encyclopedia of a special field was usually to make
an outline of knowledge of the field in the form of a structured term list, called a
“framework" in our publishing house. It was almost always a tree structure composed
of the headings of the entries. And for almost all of the volumes, the framework was
contributed by subject specialists, and the higher level headings in the tree structure
were usually with the ending "-logy", that is, entries describing the various academic
disciplines. Thus most frameworks of the first edition were subject-oriented ones.

At that time, the experienced editors in our publishing house were mostly
specialists in Chinese literature. In striking contrast, most of us who had knowledge
and experience in the various disciplines of science and technology had switched to
the present job only recently, without any previous training in editorship.

Not long after, I found great difference existing between the two kinds of
editors among us in the way we approached our work. For the old editors,
encyclopedia were just like dictionaries and the separate headwords of the entries
were the objects of their work for which, they thought, they were supposed to offer
explanations. But, for me, the whole knowledge structure of the domain I was
working in was my point of departure and my task was to break it up into parts of
proper sizes and present them to the reader interested in such parts. And the entry
headings were mere designations of concepts referring to such parts which were
intended primarily to help the readers in finding out the knowledge they were secking.

Moreover, as I found out later, the reader is more interested in the world of
nature, of man and society, and of human institution themselves than in the disciplines
by means of which man acquires knowledge about the objective world. In fact, an
object may be studied by many disciplines each of which studies an aspect of the
object from its particular theoretical perspective, using its particular methodology and
with its particular purpose. Taking an example from medicine, a drug may be studied
by a chemist who wants to elucidate its chemical structure or a chemical engineer who
wants to develop a more efficient technology for its manufacture; it may also be
studied by a pharmacologist who wants to define its metabolic pathways in human
body or to identify the mechanisms underlying its action on human body or pathogens;
finally it may be studied by a clinician who wants to evaluate its therapeutic and side
effect and find out the best way of using it. Of all the related disciplines (chemistry,
chemical engineering, pharmacokinetics, pharmacodynamics, and the various clinical
disciplines which might use the drug in question), each deals with only one aspect of
it.

All these considerations led me finally to adopt an Object-oriented approach



HPYFEWA  Nal9 (2000)

rather than a Subject-oriented approach while drafting the framework of the volumes
of Modern Medicine by myself.

3. A simple analysis of the conceptual structure of subject knowledge reveals its
multi-dimensional nature. The connections linking the various concepts form a
network rather than a tree as is represented in an oversimplied manner in most
terminological documents. For handling such a complicated structure, a modular
approach is the way out and top-down and botton-up approaches performed in
alternation are often needed in improving the model.

In making frameworks, one usually draws up a tree structure where it should
be a network instead. Taking again the above example, as drugs may be dealt with by
chemistry, pharmacology and clinical disciplines so they can be classified in terms of
their chemical features, pharmacological features or therapeutic features. In fact, I
don't know of anything that cannot be classified in more than one way. Taking another
example from medicine, diseases can be classified in terms of their characteristic
symptoms, specific causes or typical pathological changes. Multidimensional
classification is actually a universal phenomenon. It is simply because
multidimensionality cannot be easily represented on two-dimensional paper that we
often single out the main threads to make it a tree structure. But with such a simplified
mental representation, one is liable to lose sight of the various relationships below or
above the "surface". For example, cross-references represent interconnections among
various concepts and important cross-references may be missing just because we lack
a stereoscopic view of the knowledge structure.

Thanks to scholars of the older generation, however, we do not have to start
from scratch in constructing the multi-demensional model of the subject knowledge.
In past decades, various schemes of knowledge organization have been proposed as
you may find in the texts taught in universities or other academic writings. We are
thus able to compare them and choose, as our starting point, the best candidate with
or without modification. Preferably, we should start from some relatively independent
structures, the basic modules, and, using them as building blocks, try to build up the
cognitive model of the whole field. It is usually at this step that we begin to experience
the difficulty of model building. For, as dictated by the multi-dimensional nature of
knowledge, there are many ways of grouping smaller units of knowledge into larger
ones.

While working out a framework, experience with encyclopedia taught me to
take a mixed approach of going both bottom-up and top-down. With a bottom-up
approach as described above, I started with special knowledge of the various branches
of medicine which constituted the major substance of our volumes. With a top-down
approach, on the other hand, I first built up a macroscopic model of human
knowledge in general and a mesoscopic model of medicine in particular, an approach
which later proved very important in helping me control the overall layout. The top-
down approach provided a complete and balanced macroscopic and mesoscopic view
while the bottom-up approach took care of the microscopic interrelationships among
the entries to ensure a comprehensive treatise of each concept within its proper
context (in relation with other related entries).

While proceeding in a top-down manner, again, I found it difficult to decide
which way to break up the knowledge. Given the multidimensional nature of subject
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knowledge, there are as many ways of breaking up the knowledge from larger units
into smaller ones.

Actually, both the general model and the separate models were not to be built
up in one step, but rather would be the result of repeated efforts, the result of top-
down and bottom-up approaches done in alternation for at least two or three rounds
with ever greater refinement and elaboration in each turn. And the final result was a
great network made up of nodes of various size which themselves may be composed
of smaller nested networks. The simple elegant hirarchical structure was not to be
seen any longer.

Nevertheless, it was not a mess. The nodes and the interlinks connecting them
were not of equal weight. We first distinguished between two kinds of interlinks:
logical and ontological, and assigned greater weight to the latter, a practice that
conformed to our object-oriented approach. Actually, for a node, one or several major
links could usually be found that formed the main threads linking the node to other
nodes; this was particularly true of the basic modules. Thus a network composed of

nested modules connected by higlighted interlinks eventually emerged as the final
picture.

4. Similarly, the comprehensive nature of a concept dictates a multi-faceted
definition. Just as definition is an integral part of an entry in term bank, so
definition formulation is essential to the success of an encyclopedia, for the whole
entry will be largely an expansion and development of the definition.

Once the framework is established, the position and the scope of a single entry
within the framework as well as its contents in relation to other related entries are
basically fixed. However, the writing of the separate entries is no easy matter.

As stated above, although an encyclopedic entry may be very large, containing
as many as thousands of words, yet the whole entry will be written chiefly around the
core of the definition.

According to modern understanding of terminology, a term is a designation
that represents a concept in a special language, which, in turn, is a mental construct
used to categorize objects. Here we have three levels in the whole terminological
process: term, concept, and objects. And, in writing encyclopedic entry, we should
have these three levels in mind as well.

At the level of the designation, we posed the requirement that the etymology
as well as both homonms and synonyms (including quasi-synonyms) be fully
described.

At the level of concepts, difficulties may be encountered in rapidly advancing
disciplines and humanities where concepts may be quite fluid and highly variable. It is
a well known fact that the same object may be percieved differently by different
persons. One person may perceive a natural phenomenon anthropomorphically and
interpret it in teleological terms while another may perceive it more objectively and
explain it in scientifical terms. Even among the scientists, some may look at it, say,
more from a structuralist view while the others, more from a functionalist perspective.

On the other hand, concepts are changing all the time, usually as a result of
advance of knowledge. A good example is the English word “stress”, a common word
that has been transformed into a scientific term that is defined difterently in different
fields. As a common word, it originally means a pressure, a constraining force applied
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to a body. It was defined as an academic term first in physical sciences and has come
to denole force per unit area within materials that arises from externally applied force,
uneven heating, or permanent deformation. Unfortunately, it is a term used quite
loosely, sometimes referring to the causative factor and sometimes to the resultant
state. For example, it was later defined chiefly in the latter sense by Hans Seyle in
physiology, as the nonspecific response of the body to external stressful event. In
psychology, it usually denotes any interference that produces adverse effect such as
anxiety or depression and, when protracted, can lead to physical illness (psychsomatic
disorder). In ecology, the word “stress” is often used to refer to environmental factors
that restrict growth and reproduction of an organism or population (eg. pollution).
We may say it is a polysemant term that represents different concepts in different
fields. Yet as we trace the evolution of its meaning both within a field and across fields,
it is found to be the basic similarity underlying all these “concepts” that led us to
reserve the same designation throughout. In all cases, it refers to factors acting to
disturb the equilibrium of a system or the resulting “off-balance state”, no matter
whether it is a physical system, a physiological system, a psychological system or an
ecological system. The various meanings have been derived one from the other
smoothly and they differ from one another by only a tiny bit (as compared with the
tremendous similarity). Thus we are confronted with the question as to when the
differences become so great that it may be called a new concept.

All these considerations have led us to require that, in cases of fluid and
variable concepts, the conceptual development be presented in historical order in the
entry. Its super-ordinate, coordinate and subordinate concepts under various
classification schemes as well as all related concepts of it are to be covered. The subtle
differences between the apparently similar terms as well as the basic similarities
between the seemingly opposite terms will be discussed with illustrative examples.

Finally we come to the level of objects, which will make the major part of the
entry. Quite often, for a single object, many aspects may be distinguished and a
multifaceted or conprehensive definition should cover all its major aspects. For
example, the definition of a drug should cover its chemical, pharmacological and
clinical aspects while the definition of a disease, its symptomatological, pathological
and etiological aspects. So the writing of a single entry may require the joint work of
experts from many related fields.

5. Exposition of the objective basis of the concept is one of the major goals in
formulating a scicntific definition. In physical sciences, operational definition has
been recommended though mere description of the operations is not sufficient
and the motivation should be explained. In humanities where speculation
prevails, the writer recommends formulation of “working definition” as a means
to reveal the link between the speculation and the reality

The Nobell laurate P. W. Bridgman emphasizes defining physical concepts in
terms of operations, both physical and mental, involved in their measurement. This
so-called operational definition adds objectivity and accuracy to conception in
physical sciences.

In the medical volume of our enclopedia, many medical concepts were found
to lend themselves to operational definition. A notable example was arterial
hypertension which can be defined simply as an abnormality of blood pressure beyond
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a certain normal range so that cases of hypertension can be easily and unmistakably
identified using a sphygmomanometer. It was found, however, that the readers were
not satisfied with such an operational definition. “What are the reasons that such and
such a blood pressure is considered abnormal ?” they asked. Actually persons with a
slightly higher than normal blood pressure might not have any subjective symptoms
nor could any objective signs other than the slightly higher blood pressure be found.
They are considered as suffering from hypertension simply because the slightly
elevated blood pressure carries a certain risk of developing cardiovascular
complications if unchecked and this “abnormal” blood pressure can be corrected with
drugs, thus preventing the complications. This sort of thing should be explained
clearly to the readers.

The last volume I took charge of was that of traditional Chinese medicine
(TCM), on which I worked for about eight years. What struck me most at that time
was that the theoretical structure of TCM was not a positive discipline of modern
science but rather a culture-specific branch of humanities while the technical aspect
was largely empirical. Most of the key concepts of TCM such as Yin and Yang, Five
Evolutive Phases and Jing (the Vital Essence), Qi (the Vital Energy) and Shen (the
Vital Spirit) were borrowed from the classical philosophy of China.

Besides, it has always been my view that, although prescriptive terminology is
the primary goal of a standardizing body, a descriptive approach should be the policy
of an encyclopedia, for the reader may consult the encyclopedia with questions about
any term they have encountered whatever the rating status of the term may be. And
descriptive terminology becomes the only choice in TCM, where terms are subject to
various interpretations by different schools. This may also be true of all humanities
and social sciences.

In psychiatry where speculative elements are abundant in branches like
psychoanalysis, the policy adopted in the working-up of the famous Diagnostic and
Statistical Manual of Mental Disorders (DSM) is to dispel as much theory-laden
elements as possible and to retain only the empirical core. This policy is not
appropriate here as the theoretical framework together with the terminology are the
very object of our study.

Being speculative rather than positive in nature, the terminology of TCM
theories which were largely borrowed from ancient Chinese philosophy sound
abstruce and subject to various interpretations. When asked to give a definition of a
basic traditional term such as Qi (sometimes translated as Vital Energy), the physician
under investigation usually gives one that he learnt from his teacher or from medical
classics rather than the one that really guides his clinical analysis and judgment in
actual practice, that is, the working definition. A term philosophized from the
common word Air, Qi has since taken up the meaning of driving force for all changes
in the universe, including astronomical, meterological and geological changes in
objective world as well as physiological and psychological changes within human
body. It is true that the word sounds abstruce when used in abstract academic
discourse. Yet, used in daily conversation, it reminds one of the air surrounding us
and the air we have to breathe in to keep ourselves living. It seems also to give us
strength, for we have to hold our breath while straining to do something. Thus the
mental model of Qi is really very concrete. As was found out by us, and at least true
for some physicians, it is this concrete mental model that works in actually guiding
them in their clinical judgement and decision. For example, a patient may consult them
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with the complaint of general weakness and shortness of breath, the mental model of
Qi will immediately suggest the diagnosis of Qi Deficiency and the treatment of
Replenishment of Qi with some Qi-Replenishing Herbs. This may be working
subconsciously and the physician may not be able to express it clearly in declarative
statements. Yet this is exactly what works in clinical medical processes.

Here the working definition serves as the actual link between TCM as a
theoretical framework based on speculative philosophy and TCM as a practical art. It
reflects the mental operations by which the physician arrives at the clinical judgement
and clinical decisions. Thus one of the major tasks of terminological work in ficlds of
humanities involves investigation into the working definition.
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Abstract

Technical terms are the most convenient and powerful representation medium of abstract
concepts in science and technology as in other areas of human activities, because terms are used in
thinking processes and in representing results for communication and for storage.

It is shown that concepts or terms can be self-organized according to semantic relationships
among terms, extracted by systematic procedures based on analyses of coinage rules of terms and
terminological structures, semantic analyses of sentences defining meaning of terms in literatures
and dictionaries. The most important result of the analyses is establishment of the homogenized
bipartite model ( HBM ) which can provide flexible description and representation of meaning of
terms as well as relationships among terms.

Self organized multilingual terms are very useful for understanding contents of scientific
information. An international joint project will be proposed to develop “Self Organized Multi
Lingual Scientific Term Bases” as a new type of knowledge resource which is a key to advanced
utilization of information. Hence, new types of functions can be developed beyond the limit of
conventional database and knowledge-base management systems, e.g. semantic processing for
problem solving, decision making, machine thinking based on generating information and conjec-
ture of the open world.

The multilingual terms thus self organized, may be used to clarify mechanisms of learning and
thinking in brains and to design architecture of a new type of computers and software systems.

1 Introduction

Semantic processing and understanding are necessary to realize thinking functions of comput-
ers. Self-organization of conceptual structures carrying various and rich semantic relationships is
an effective solution, and corresponds to machine learning. Simple semantic processing has been
applied to information retrieval, natural language processing and machine translation where
semantic relationships include only typical ones such as equivalent, hierarchical and associative
ones, which can be expressed by thesauri (3,4). Therefore representation of usual thesauri is too
simple to describe diversified semantic relationships necessary for advanced functions i.e.
analogical reasoning, induction, (analogical) abduction, creation and association as well as
information retrieval, and data management. It will be shown that self-organized conceptual
structures can represent various semantic relationships.

It is required to construct systematically conceptual structures carrying various and rich
semantic relationships within domain specific information for thinking. The conceptual structures
should include various relationships, which are much more complex than usual thesauri, and con-
ventional data vehicles are not flexible sufficiently for the purposes [1~ T7]. A homogenized
bipartite model is used to describe semantic relationships in the conceptual structures, which consist
of diversified types of edges and nodes [9,10] which is explained briefly in the following section
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together with its applications. The conceptual structures including multiple hierarchical relation-
ships and associative relationships with labels are much more complex than usual thesauri. Over-
lapping, n-ary, dynamic and relative relationships in the conceptual structures can be represented
based on homogenized bipartite model which is an extended hyper graph model.

The self-organized conceptual structure for super conducting materials as one of practical examples
has been developed by integrating fragmentary semantic relationships extracted automatically
from technical term analyses. The automatic integrating system includes structuralization of all
connections according to their meaning as well as consistency check e.g. broad term analyses, and
narrow term analyses. The interface was developed to visualize the conceptual structures from
various view points of concern. The resulted conceptual structures can be used for advanced func-
tions e.g. analogical reasoning, induction, abduction, creation and association as well as informa-
tion retrieval, data management as shown bellow.

2 Conceptual Structures Represented by Terms and Relationships

Representation of conceptual structures corresponds to organization of terms and
semantic relationships among them.

2.1 Multiple Hierarchical Relationships

Hierarchical relationships are one of the major elements of conceptual structures. Those of
domain specific terms include is-a, part-of and facet classification among others. Each hierarchi-
cal relationship usually composes a semantic relationship system. However, it is necessary to
integrate at least both types of hierarchical relationships, to express generally and efficiently
semantic relationships. [3]

Whereas usual thesauri mainly express relationships of tree structures, in this conceptual
structure, multiple hierarchy is represented. For example, “antennae” include “electric conduc-
tors” and “communication” as the broad terms and the term “floor warming cable” has two types
of hierarchical relationships. By faceted hierarchical relationships this term belongs to the
subfacet of a term “heat engineering components” and it’s broad term “cable” in the is-a hierarchi-
cal relationship belongs to term “electric conductor”. Many terms belong to a same facet under it’s
broad term of is-a hierarchical relationships.

2.2 Associative Relationships

In usual thesauri, most relationships other than is-a are simply expressed as associative rela-
tionships. Logical relationships such as an agent-object relationship, and particularly causal
relationships are inevitable in applications of induction, analogical reasoning and (analogical)
abduction which are major functions of thinking process. The conceptual structure includes a new
type of associative relationships with labels for describing special associative feature e.g. SP(State
and property ) and CP(composition and property) as shown. These labels carry composite experi-
mental contents e.g. Value(electric resistance of Ba - Cu - Ln Oxides is 0 in a super conduction
state at 93K).

2.3 The Homogenized Bipartite Model for Describing Diversified Relationships
The representation of conceptual structures shown in the figures 1 and 2, is based on the homoge-
nized bipartite model (HBM) which is an extended recursive hyper graph model. This model consist

of diversified types of edges and nodes to describe hierarchical, overlapping, n-ray, relative, and
view dependent dynamic relationships in the conceptual structures [9,10].



Table 1 Characteristics of Information Structure

1. Diversity of Semantic Relationships
- Sufficient Description and Flexible Representation
- Explicit Scope and Limitations
2. Multiple Hierarchy
- Redundancy of Extension — Inheritance
3. Partial Overlap
- Not Distinct
- Similarity and Association Depending on Contexts
4. N-ary Relation
- Beyond Gragh Structures ( Binary Relation )
5. Internal Structures : Nested and/or Recursive Structures
- Non Well Founded Sets
- Evolutional Sets Corresponding to Open World
6. Relativity and Duality
- Homogeneity of Concepts(node) and Relationship(link)
7. Dynamic Relationships
- View Dependence

The model is formulated as follows:
Let V, E and L be a set of vertices, edges and labels respectively,

Ec 2 €))
V=VUE )
E=EUV €))
L-EUV @
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The formula (2) and (3) allow recursive and nested structures respectively. Integrating (2) and (3)
eliminate difference between vertices and edges i.e. nodes and links are homogenized. In addition,
the above homogenization solves relativity issues between  nodes and links corresponding to
concept - relationship, entity - attribute and so on. These can not be solved by either graph

structures or hyper graph ones.

Another important issue of evolution can be solved by the homogenization as well and the HBM is
relevant to open world problems, which are the essential ones of thinking functions. The major
functions of thinking consist of induction, analogical reasoning and (analogical) abduction, and

the mechanisms are shown bellow.

The mechanisms of conjectures including information generation are as follow :

Let C=(V, E) be the universe of concepts, and
Cr=(Vr, Er), Cs=(Vs, Es), Cc=(Vc,Ec),

where r, s, and ¢ designate reference, sample and common substructures respectively.

The mechanism of induction :

Cc € Csi N CsjN--N Csn N Cr,

Cs' = (Vs’, Es’) = Cr(Vr, Er), (5)
i.e. Vr = Vc +6Vr, Er = Ec + 6 Er, and

Vs’ = Vc+6Vr, Es' = Ec + 0Fr.

The mechanisms of analogical reasoning and (analogical) abduction :
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Cc € Cs N Cr,

Cs’(Vs’, BEs’) = Cr(Vr, Er), (6)
iie. Vr = Ve+6Vr, Er = Ec + 6Er, and
Vs’ = Vc +6Vr, Es’ = Ec + §Er.

It is interesting to see that all of induction, analogical reasoning and (analogical) abduction have
the same simple mechanisms which include procedures to generate new information.

2.4 Automatic Construction of Conceptual Structures

Automatic extraction and self-organization of semantic relationships are necessary to obtain a
large amount of semantic relationships. A system of self-organized conceptual structure has been
developed by integrating fragmentary semantic relationships extracted automatically from techni-

cal terms collected comprehensively and those obtained from definition of terms as well as available
thesauri [13,14].

Figure 1 Extraction of Semantic Relationships among Terms
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The automatic integrating system includes symbolic analyses of terminological structures and
consistency verification within relationships collected thus. The interface was developed to visual-

ize the conceptual structures. The system is applied to the information of materials and organic
reactions and results are reported in the papers [15,16].
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2 Knowledge Driven Hyper Brain Systems

3. Discussions

The structuralization of multiple hierarchical semantic relationships makes it possible to represent
wider relationships of terms including standard logical ones and modal ones too 6] [7]. For
example, in facet hierarchies of the term “parallel communication” is shown as
communication > communication technology
> communication transmission methods
> parallel communication ,

where > means broad to narrow relationship
and in the is-a hierarchy extracted by the SS-KWIC method [11] although this term is simply shown
as

communication > parallel communication.

In this case, deeper hierarchy is shown and the shallower hierarchy is deleted because that is
redundant due to transitivity of hierarchical relationships belonging to a same broader term “com-
munication”.

Logical relationships are also included in the conceptual structures. This makes associative
relationships more specific and inferences is simplified as navigation without heavy complexity of
unification during deduction according to the resolution principle. The terms in conceptual struc-
tures are not only conceptual units but also used as atomic formulae and function symbols to
represent logical relationships.
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4. Conclusion

The methods of construction of complex conceptual structures describing various semantic
relationships and automatic integration of semantic relationships from different sources are devel-
oped. The conceptual structures based on the homogenized bipartite model can be used for advanced
functions such as analogical reasoning, induction, abduction, creation and association as well as
information retrieval, data management [8].

In other words, the self organization of conceptual structures corresponds to learning in brains,
and provides computers with the functions to understand and to process meaning of stored informa-
tion. Hence thinking machine can be implemented, based on well structured information which may
be called machine understandable knowledge.

Proposals of International Joint Projects
1. Construction of Multilingual Knowledge Infrastructures : ML-KI

a)Collection of Domain Specific Comprehensive
Necessary Information

b)Self Organization of Semantic Relationships
among Concepts Represented by Terms

2. Hyper Brain Thinking Machines Based on ML-KI : HB-TM

a)Hyper Brain Super Parallel Processors

with Dynamic-Multiple-Uniform-Hyper-Connections
b)Implementation of Hyper Brain Thinking Systems
¢) Applications to Problem Solving and Decision Making
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TERMINOLOGY INFRASTRUCTURES IN SUPPORT OF THE

TERMINOLOGY MARKET IN EUROPE
Christian Galinski, Infoterm

Abstract:
There seems to exist a vexing relationship between the possibility to use one’s mother-tongue and the positive economic development
of the respective language community. People whose mother-tongue is not (or not sufficiently) developed from the point of view of
specialized languages or who are denied to use their mother-tongue in education and training, for accessing information or on their
daily work situation tend to be/feel disadvantaged. In most cases the limitation of the use of a language to areas such as culture and
folklore results in the - almost irreversible - loss of its applicability in professional communication. On the one hand, the ‘linguistic
map’ of Europe reveals the richness of the European cultural heritage, but should not, on the other hand, be a source for
complacency, if we consider the potential for conflict. It definitely needs a framework of measures at European, national and
language community level in order to prevent the smaller language communities from dropping into a really disadvantaged
situation.
The terminology infrastructure(s) as well as the terminology market(s) are still characterized by the co-exist. of many 1 Iy
interconnected elements. Of course there are very different language situations within the various language communities with
respect to the evolution of terminology infrastructures and the terminology market. Nevertheless a certain pattern seems to evolve.
First of all a distinction has to be made between the horizontal and vertical infrastructures. Definitely the development of the
terminology market and the development of a terminology infrastructure mutually support each other. Obviously the development of
both is speeding up recently, but there is still a long way to go.

The planned European Network of Terminology D tation Centres (TDCnet) will be a cornerstone of the future terminology
infrastructures in Europe. It will also support the further development of the terminology market by providing information on
existing terminology resources, activities, experiences, services etc. and on the conditions of their availability.

Where and whenever specialized information and specialized knowledge are being prepared, represented, processed,
transformed and transferred, terminology is accorded a crucial role. There is, therefore, hardly any area in an enterprise
or other specialized organization, where terminology is not used.

1 LACK OF AWARENESS AND FRAGMENTED SITUATION

On the one hand terminology is of fundamental importance as it represents specialized knowledge at the level of
concepts (which are the basic units of subject-field related thinking/cognition, knowledge and communication), so that
terminological data are the main ‘contents carriers’ to record, order, store, manage, represent, retrieve, disseminate,
communicate or transfer specialized information and knowledge. On the other hand there is comparatively little
awareness for this importance even in the quarters of the specialists being the primary creators and users of the
terminology of their respective subject-fields.

This is partly due to the fact that terminologies are created as a rule by domain experts of vatious levels in a multitude
of subject-fields in an ‘evolutionary’ rather than coordinated way. This results in a highly fragmented and sectorized
situation with respect to most terminological activities and applications. The emergence of a terminology market for
terminological products and services will certainly improve this situation, but it also needs terminology infrastructures
to support the creation and distribution, re-use and use of terminologies - especially in multilingual and multicultural
Europe.

1.1 ECONOMIC AND SOCIAL IMPACT OF MOTHER-TONGUE USE

There seems to exist a vexing relationship between the possibility to use one’s mother-tongue and the well-being of the
respective language community. People whose mother-tongue is not (or not sufficiently) developed from the point of
view of specialized language or who are denied to use their mother-tongue in education and training, for accessing
information or on their daily work place tend to be/feel disadvantaged. Especially smaller language communities (incl.
linguistic minorities of all sorts) have to balance many linguistic disadvantages by making more efforts than the
surrounding larger language communities in order to prevent marginalization with respect to scientific-technical and
economic-industrial development - which ultimately may lead to socio-economic decline. In most cases the limitation of
the use of a language to areas such as culture and folklore results in the - almost irreversible - loss of its applicability in
professional communication. This calls for a distinct conciousness for the need of terminology planning in many/all
language communities and concrete legal and administrative action to support it.

1.2 SITUATION OF SPECIALIZED LANGUAGES IN EUROPE

In today’s European Union (EU) there are only a few language communities whose mother-tongue is openly
discriminated or even suppressed, but many whose language situation can be called disadvantaged for various reasons.
An unorthodox analysis of the ‘linguistic map’ of Europe shows that from the point of view of language variety Europe
must be considered rather ‘poor’ compared to other continents. Nevertheless the language distribution is far from being
simple and without problems. According to recent figures about 55-60 languages are used as mother-tongue by
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language communities of more than 50,000 speakers (including non-European languages of foreign workers or refugees,
while not taking into account the Caucasus region, which is a linguistic cosmos of its own). If only languages of more
than 500,000 mother-tongue speakers are considered, the figure drops to about 45 languages. Some of these language
communities do not much care about SPLs (special purpose languages or specialized languages), matched by a few
language communities of sometimes less than 500,000 speakers undertaking serious efforts to develop their language as
a tool of modern communication.

In the EU more than 260m citizens use one of he major four languages of more than 50m mother-tongue speakers each:
German [90m], English [61m], French [58m] or Italian [S5m]. Some 80m people use one of the other 7 official working
languages of the EU institutions as mother-tongue: Spanish [25m - if deducting Basque, Catalan and Galician speakers],
Dutch [21m], Portuguese [10m], Greek [10m], Swedish [9m], Danish [4m] or Finnish [4m]. Additional 20m EU
citizens use one of more than further 10 languages with more than 50,000 speakers. Together there are more than 30
officially recognized language communities in the EU, further 10 are seeking official recognition, not to mention all
sorts of ‘minority languages’. The ratio of small languages to large language communities, therefore, is about 35% (if
Spanish and Portuguese in this context are included in the small languages — which can of course be argued). In this
connection it is also difficult to evaluate the situation of people speaking a minority language somewhere, which is a
large language elsewhere in Europe or in the world. Every further extension of the EU will push the above-mentioned
ratio towards 50% and above, which would mean that somewhen in the future more than half of the EU population
might belong to a potentially disadvantaged language community.

Various references consulted with regard to language statistics are by no means consistent. Therefore, individual figures
may be questioned, which, however, has no substantial effect on the overall picture presented here. The figures, on the
one hand, represent the richness of the European cultural heritage, but should not, on the other hand, be a source for
complacency, if we consider the potential for conflict. It definitely needs a framework of measures at European, national

and language community level in order to prevent the smaller language communities from dropping into a really
disadvantaged situation.

2 THE ‘TERMINOLOGY MARKET’

Not the least due to the European Commission’s emphasis on multilingual aspects in all Community R&D Programmes
a terminology market - deserving to be called so - is gradually emerging.

2.1 TERMINOLOGY PRODUCTS AND SERVICES FOR WHOM?
Terminologies emerge among others
- in science and technology in the course of scientific and technical

development,
- in crafts and arts in the course of new techniques and skills,
- in public administration and in society in general in conjunction with new

conceptions and approaches.
They are created primarily by domain experts of various levels in a multitude of subject-fields in an ‘evolutionary’
rather than coordinated way. The expert communities, comprising the primary creators and users of their domain
specific terminologies, thus also cause the well-known communication problems, such as homonymy and synonymy,
which some of them try to resolve by means of descriptive or prescriptive terminology work. Terminology work,
therefore, is carried out in a large number of subject fields usually by groups of experts. In addition, it should be
remembered that it is a time-honoured scientific tradition to define what one is talking about in scientific and technical
literature (a general rule for instance in standardization) — a good tradition often neglected today in scientific discourse.
Since science and technology increasingly influence more and more all walks of life and society, deficient terminologies
are not only causing communication difficulties in the respective peer groups, but also have negative repercussions on
many people who have to use specialized terminology
- at their work places,
- as consumers,
- as citizens, and
more and more even in intra-family communication. Potentially and increasingly everybody is or could become a more
or less frequent user of some or any specialized terminology regularly or occasionally in his/her life.
The gradually emerging ‘terminology market’ will offer terminological products and services - which in fact are a
particular family of information products and services - to a variety of consumers and clients, such as
- terminology creators (e.g. researchers, technicians, administrators, efc.),
- terminology data producers (e.g. terminology database creators, specialized lexicographers, etc.),
- terminology data distributors (e.g. dictionary publishers, online information services, etc.) and
- terminology users in general.
Terminology creators, data producers and data distributors in most or many cases are also or can become re-users of
existing terminological data.

22 TERMINOLOGY PRODUCTS
Terminology products mainly comprise
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- different kinds of terminological information in different forms for different purposes and different user groups,

- terminological tools for various purposes.

Terminological information (if terminology documentation is included) comprise three distinct fundamental types of

data, viz.:

- terminological data proper (i.c. information on domain-specific concepts and their representation by linguistic and
non-linguistic symbols supplemented by a variety of associated data),

- bibliographic data on a variety of different kinds of publications in the field of terminology,

- factual data on institutions, experts, programmes, events and other activities in the field of terminology.

Each of them requires a different type of database system (comprising a set of distinct databases or one integrated

database system each for different data models). A comprehensive terminology information and documentation centre

like Infoterm has to deal with all three types of database systems modelled on the basis of well-defined data categories

(according to the “objects’) for different purposes. The data as well as the respective software can be used as ‘products’

and as a basis for a variety of ‘services’.

The total volume of the above-mentioned types and categories of data may be estimated as follows:

- terminological data proper — more than SOm records accross all subject-fields (potentially in some 200 languages
which are of relevance or potential relevance in terminology; not including product-specific terminology) — the
increase is more or less parallel to the increase of specialized knowledge,

- bibliographic data - about a quarter million records (of which an estimated 200.000 are about technical dictionaries
and lexicons; the majority published in the form of ,grey literature*) - the annual increase can be estimated about
10%,

- factual data - about 50.000 records (80% of which concern terminology committees, commissions and working
groups as well as terminological institutions at international, regional and national levels) — the increase is difficult
to estimate, but the biggest problem here is the high degree of fluctuation! '

Terminological data proper

Terminological data from the formal point of view represent specialized knowledge at the level of concepts. They do not

only comprise terms and definitions and similar types of linguistic symbols, since subject-field related concepts can be

represented by any kind of symbol. Terminological data can be offered

- in conventionally published form (i.c. as hard-copy dictionary, glossary, lexicon etc.),

- as an electronic publication (comprising only the data as such in a given format or in combination with a software or
hardware, such as in an electronic dictionary),

- through online information services.

In palm-top computers or even smaller pocket-size electronic dictionaries the terminological data may be implemented

in inseparable combination/integration with the respective software or even hardware.

Terminological data can be acquired by customers on the terminology market for internal use only or for re-use, in the

course of terminology data interchange, etc. on a variety of different data carriers (diskette, CD-ROM, etc.). However,

different user groups need terminological data of different degrees of complexity and granularity for different purposes.

It is, therefore, highly economical to prepare multi-purpose terminological data for different purposes and users, whose

needs are taken care of by appropriately tailored customer-specific user-interfaces. Terminological data can also be used

very efficiently as the intellectual ‘skeleton’ (or infrastructure) around which the contents of domain-specific

encyclopedia can be organized.

Terminological tools

Terminology application software provides the most common tools for the handling of terminological data in some way

or other. Terminology management systems (TMS) are designed as dedicated tools to record, store, process and output

terminological data in a professional manner. There are different kinds of TMS for different purposes. Terminology

databases consist of terminological data and a TMS to handle these data. Terminology data banks (TDB) are more or

less sophisticated organizational/institutional structures established for the handling and maintenance of large amounts

of terminological data for a multitude of users with the help of a TMS. TDBs can comprise several or many terminology

databases.

TDBs are supported by a TMS ofien running on a mainframe, mini-computer or work-station, whereas most of the PC-

based TMS today are applied by individual users, small cooperatives (integrated or not by an appropriate LAN), or

larger departments (where the individual work-places are usually linked by a more or less sophisticated LAN).

On the one hand TMSs are increasingly further developed into tools for various applications, such as

- computer-assisted translation,

- scientific and technical authoring (incl. technical documentation),

- spare-part adminstration,

- electronic commerce, etc.

On the other hand TMS moduls of varying degree of sophistication are implemented into all kinds of application

software. They are thus increasingly applied in a variety of information and communication workflows.

In the future appropriately designed TMS or TMS modules will find new markets particularly in applications, such as

- cooperative writing (today a high percentage of the citizenship of developed countries works more or less intensively
in some form or other as ‘technical writers’),
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- documentation (in the meaning of information & documentation as well as of archiving and filing), and

- cooperative terminology work.

If appropriate tools were available for computer-assisted cooperative (and network-based distributed) terminology work,
the preparation, processing and maintenance of terminological data could be carried out faster, more efficiently and in
line with modern quality management approaches. Needless to say that this would considerably help the terminology
market to develop.

There is a tendency in software development to try to integrate TMS into all kind of information and work flows thus
turning them into management tools.

23 TERMINOLOGY SERVICES

At present the following terminology services already exist or are foreseeable in the near future:
- terminology consultancy and training services,

- outsourcing of terminological tasks,

- information services in the ficld of terminology.

Consultancy services and training

Consultancy services and training are most often needed in conjunction with application aspects, such as

- application of terminological principles and methods (including especially the appropriate application of existing
standards on terminological principles and methodsas well as related standards),

- selection and application of tools (e.g. software for the processing of multilingual data),

- terminology project management etc.

As a rule today’s experts have not studied the basic theory of logic and epistemology underlying the science of sciences

(or science theory — also comprising the basic theory of terminology). They, therefore, often need training in the

theoretical and methodological basics of terminology science and terminography. Large organizations/institutions often

need to integrate terminological methods and tools into their information management or quality management schemes.

Government agencies and other public authorities in many countries want to implement knowledge transfer policies,

which would largely benefit from the appropriate terminology planning methods. Institutions and organizations

frequently also need advice with respect to legal problems (especially related to intellectual property rights) concerning

the application of terminologcal data and tools.

Terminology consultancy, therefore, should become an integral part of many types of consultancy services, especially

business consulting, communication consulting, etc. It will become indispensable in future e-commerce, e.g. for the

preparation of online product catalogues, interchange of data on technical devices, etc. As knowledge management

cannot do without terminology, information and knowledge management also need a strong terminology component.

It has to be mentioned, however, that with a few exceptions (e.g. China, Greece, etc.) these needs are still latent,

decision makers not being aware of the usefulness and effectiveness of such services. Therefore, it is still a dormant

market for lack of interest and investment.

Outsourcing
Increasingly institutions and organisations of all sorts consider outsourcing a suitable method to cope with identified
limited terminological needs. Outsourcing may refer for instance to
- research and development on demand concerning new tools or applications,
adaptation of existing tools etc., such as
- TMS or even TDB design and implementation,
- meta-browsers for information networks, etc.
- terminology work on demand with respect to
- terminology preparation,
- terminology maintenance (including among others revision and updating),
- conversion or merging of terminological data,
- evaluation and validation of terminological data, etc.
- maintenance and aftercare services with regard to
- TMS software maintenance and upgrading,
- comprehensive data holdings maintenance, etc.

Information services

Increasingly terminological products and services will — similar to the general situation in the field of information and
communication technology (ICT) - be available as one or attached to one of many kinds of information services
available on the market. They will also increasingly be integrated into other ICT applications.

For the distribution of terminological data to different user groups with various user needs efforts should be made to
establish market-oriented and fee-based information networks for providing

- terminological data proper as well as

- value-added terminological products and services

on a commercial basis. The clients thus will have to pay for terminological products and services. The more clients can
chose among an ever increasing variety of terminological products and services the more affordable they will become.
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High-end and low-end services in the field of terminology

As a rule terminologists working in on the preparation or revision of terminological data (especially those used to
support linguistic applications, such as translations, localization, technical writing etc.) are situated at the lower end of
the job ladder. Those who can use sophisticated tools and have access to a variety of information sources can ,sell® their
services at a much higher rate. If they know a variety of tools and applications well, their services may be of high value
for companies and institutions which want to improve their efficiency. This translates into high service rates similar to
those providing training in the use of methods and tools. Terminology consultants who can advise industry and public
institutions on the most efficiant application df terminology and language engineering tools will certainly find
themselves at the high end of the business lader. The future belongs to those who can demonstrate the efficiency
increase by integrating terminological methods and tools into any specialized information, communication and
knowledge related (in particular multilingual) application.

3 THE TERMINOLOGY INFRASTRUCTURES IN EUROPE

Given the amount of terminological entries accross science and technology and other subject-fields to be prepared in a
multitude of languages this monumental task cannot be performed without the help of millions of experts who need to
do this anyhow, if they want to work and communicate efficiently and effectively. In most cases today such terminology
work is carried out in the form of thousands of small cooperative efforts scattered all accross the globe and in many
subject-fields with little inter-connection. It is performed as a rule in a non-commercial (let alone non-profit) framework.
In some cases terminological activities are carried out ‘horizontally’, i.e. across many or all subject-fields at the
language level. In many or most cases, however, they are carried out ‘vertically’, i.e. within a given subject-(sub)field.

In smaller language communities (or even larger language communities, which feel ‘threatened’ for some reason or
other) the share of horizontal terminological activities/efforts will probably be bigger than in larger language
communities with many developed specialized languages.

Since the beginning of the eighties the emergence of new terminological infrastructures is speeding up. At the same
time the networking at transnational, regional and international level is also improving.

Horizontal terminology infrastructure(s)

In every language community it requires a public or semi-public or at least partly public infrastructure

- to promote, organize and coordinate terminological activities by domain experts taking into account multiple user
needs,

- to provide the information on terminological activities, institutions, publications and services available,

- to promote cooperation and coordinate activities in order to find solutions to common problems.

The future horizontal terminology infrastructure is composed of five main structural elements or aspects:

- terminology (planning) policy,

- (more or less systematic) terminology creation,

- information and documentation in the field of terminology,

- terminology associations (primarily for individuals),

- purpose-oriented cooperation groupings in private industry or between private industry and public institutions (for
the sake of creating and/or sharing terminological data).

Ofien two or more of these elements/aspects can or will be combined, in many cases they are or should be

institutionalized in order to be effective.

Vertical terminology infrastructure(s)

In contrast to the impression one may have from visiting bookstores or libraries, most of terminological data are not
prepared by terminologists or lexicographers, but by subject specialists, normally in teams, with the primary aim to
facilitate communication within the respective subject field. In every larger language community several hundred or
even several thousand scientific-technical institutions, learned societies or professional associations organize the
preparation of terminology. In the field of standardization alone there often more than 100 working groups of technical
comnnittees standardizing or harmonizing the terminology necessary for enhancing the coherence and consistency of the
standards’ texts and for facilitating understanding. Most of these efforts are carried out without knowing about similar
projects, lacking basic knowledge of terminological principles and methods, and without using appropriate not to
mention state-of-the-art tools. The degree of (formal or informal) authoritativeness may vary very much — sometimes
even within an organization. World-wide there are probably more than 50,000 terminology working groups or
committees actively preparing terminologies at any given time.

By far most of terminology work is carried out as a collective work by subject-field specialists under the umbrella of a
more or less ,authoritative* organization or institution. Sometimes the terminology contained in technical
rules/regulations at national level is also considered as quasi-standardized terminology. Harmonized/standardized
terminologies are issued by an official public or officially authorized harmonization/standardization body. Often the
documents containing such terminologies are referred to in laws, so that the terminology becomes ,legalized*. Quasi-
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standardized terminologies are prepareds by a subject-field authorities recognized in the respective field (e.g. IUPAC) or

by an institution/organization authorized for this purpose, but not belonging to the official standardization framework.

Other kinds of ,authoritative* terminologies are at least issued by or published under the patronage of a (formally or

informally recognized) subject-field authority.

The authoritative nature of data (viz. the degree of authoritativeness) depends on the status of the data originator being

- alegal or quasi-legal (public or semi-public) authority

- a harmonizing/standardizing (or quasi-standardizing) body

- an ‘informal’ authority in the respective subject-field

and on whether it is

- prepared within the framework of a working group or committee/commission established for this purpose by the
,authority*,

- prepared by one (or more) individual experts on behalf of the subject-field authority,

- adopted by the subject-field authority from external originators,

as well as on whether it

a) is prepared on the basis of a proper terminological methodology (such as following the respective ISO standards),

b) consists of individual data being well documented (incl. indication of source references, originating body/expert etc.,
responsibility codes etc.),

c) is prepared by (individual or a group of) subject-field experts possibly assisted by professional terminologists,

d) is prepared by another kind of expert(s) (e.g. specialized lexicographer, translator, etc.).

As a rule there is no absolute ‘authority’ covering all applications, the authority in most cases is restricted to a

(implicitly or explicitly) defined scope, but can often be extended towards similar/neighbouring applications.

Sometimes non-authoritative terminology being prepared by one (or more) individual experts on behalf of an issning

institution/organisation (e.g. publisher) may also acquire the reputation of being ,authoritative®.

Terminology standardization

Terminology standardization covers two distinct aspects, which belong to two different infrastructures. The
standardization of terminological principles and methods (under the lead of the Technical Committee ISO/TC 37
»1erminology (principles and co-ordination)* of the International Organization for Standardization — ISO) certainly
belongs to the horizontal infrastructures, whereas the standardization of terminologies in the various technical
committees definitely is an element of the vertical infrastructures. World-wide there are probably more than 5,000
terminology working groups in standardization active at any given time.

Specialldiagonal terminology infrastructure(s)

Special terminological efforts are undertaken in the fields of intellectual property rights, customs, air traffic control, etc.
They relate to a multitude of subject fields or all domains. Some of these are undertaken with a high degree of
authoritativeness. Legal (or quasi-legal) terminologies are for instance determined by legislation or jurisdiction at
international, European or national levels.

4 TDCnet - ,European Network of Terminology Information and Documentation Centres*

Given the fact that linguistic diversity is an essential component of the national and regional diversity of the cultures of
the member states, the European Commission conceived the EU Programme for a ,, Multilingual Information

Society“ (MLIS). Business and citizens, whatever their language, should enjoy equal opportunities for participation in
the new information age. They, therefore, need multilingual facilities for creating, exchanging and accessing
information. The MLIS Programme represents a concentrated effort to speed up the process of getting new language
processing technology onto the market.

One of the three MLIS action lines is concerned with the construction of infrastructures for European language
resources: such as dictionaries, terminology databases, grammers, speech data. The European Project ,,European
Network of Terminology Information and Documentation Centres“ (TDCnet) is meant to be a motor for establishing the
terminology infrastructure in support of the muitilingual information society in Europe. Ten Partners of the TDCnet
Consortium take the lead to establish the network, which is open for other TDCs from the European Economic Area to
join.

4.1 Domain covered by the TDCnet Project

This project aims at creating a ‘virtual terminology directory’ in the form of a logical and physical network of the

official or officially recognized terminology information and documentation centres (TDCs) in Europe. The active

networking will comprise

- aphysical network (in the form of an extranet in the Internet) linking existing and emerging TDCs in various
language communities in Europe in order to make their wealth of information recorded in databases as well as
information on their library and documentation holdings accessible online from all over Europe,
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- a (logical) co-operation network aiming at a permanent network of co-operation and co-ordination of information
and documentation activities between all existing TDCs in Europa, covering among others the exchange of
information and documents, mutually supplementing of missing data and revision of existing data, co-ordination
and streamlining of products and services, etc. on the basis of long-term agreements,

- the distribution of data online as well as enhanced or value-added information products and services made
possible by the existence of the TDCaet.

Thus duplication of efforts will be reduced on the one hand while a higher degree of overall completeness of

information by means of the TDCnet will be achieved on the other hand.

The implementation of the network will be accompanied by the development of new products (such as CD-ROM etc.)

and services (e.g. document delivery services etc.). A promotion strategy will be implemented in order to make new

potential user groups aware of the information available.

4.2 The market for the TDCnet

In the past the academia used to searching information via secondary and factual reference data was the main user
group of existing reference data in the field of terminology. Users (such as translators) and re-users (such as
terminology software developers also offering terminology data) are still proceeding like ‘hunters and gatherers’ to
whom systematic information - not to speak of complete information - is nowhere available without major efforts.

In industry, where terminology work often has to be performed under great pressure in terms of time and capacities, the
present situation leads to the duplication of efforts due to a relative lack of reference information easily accessible online
or in the form of bibliographies and directories and to high expenses due to the lack of information on methodology,
existing training opportunities, existing terminology services etc.

In this connection some language communities are highly disadvantaged/under-privileged (especially those that have to
undertake special efforts to create ‘terminologies’ in their own language in order to develop the language into a modern
tool of communication). Others enjoy better access to existing information sources due to the existence of well staffed
and equipped TDC:s and to the activities of pertinent terminology organisations.

The systematic approach to providing reference data to users largely on the basis of existing databases (which in most
TDCs at present are primarily used as inhouse information tools) and to promote this effort widely necessitates the
development of new information products and services in order to cope with foreseeable information bottlenecks.
TDCnet will provide everybody in all language communities with an equal opportunity to access existing reference
information wherever in Europe it may come from.

4.3 Technology

The TDCnet’s extranet in the Internet serves as the technical basis for linking existing distributed heterogeneous

databases and for organizing the data flow and communication between the collaborating TDCs. The procedures for

linking existing databases (via interfaces etc.) and for the interactive co-operation of TDCnet partners (by means of

dynamic worksheets etc.) have to be developed. In the course of this development some programming efforts are

necessary to solve character set problems, data security questions etc.

Some of the data of the virtual reference directory can and should be made available on

CD-ROM or other appropriate information carriers for use at the workplace of individual users or in LANs.

A European Terminology Information Server (ETIS) representing among others a first level access to secondary (viz.

bibliographic) and factual (i.c. on activities, institutions etc.) information in the field of terminology will provide

- a harmonized interface for multi-sites consultation of heterogeneous databases

- access to the above-mentioned secondary and factual information by offering a selection according to certain types
of data. .

Some of these are recorded and offered in a form as completely as possible, while others are a representative selection

from big distributed data collections.

From ETIS the user can be switched through to the distributed databases of the project partners for either more detailed

information or for additional information depending on the type of information required. Further TDCs and other

collaboration partners beyond the scope of the TDCnet will have the opportunity to provide pertinent data via ETIS in
the future.

4.4 Organisation of the Project

In the first phase the TDCnet Project Partners have

- analysed the given situation of existing or emerging official TDCs in Europe and come up with recommendations,
- transformed the recommendations into data models and system specifications,

- implemented a TDCnet Prototype.

In the second phase (equivalent to the second project year) this prototype will be

- evaluated,
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- tested and adapted according to the test results,
- extended to further partners.

The TDCnet will during the second phase be extended to all existing official TDCs in Europe. Later - after completion
of the project - other documentation centres and further collaboration partners can join or be linked to the TDCnet.

It is planned to establish user clubs (e.g. with European Union institutions and organizations, international
organizations of the United Nations system [Joint Inter-Agency Meeting of Computer-Assisted Terminology and
Translation], and other pertinent organizations [such as the European Association for Terminology - EAT], and
possibly a selected number of organizations in Central and Eastern Enropean countries) in order to ensure user feedback
as early as possible.

4.5 Strategic impact

The TDChnet project represents an indispensable building block of the future terminology infrastructure in Europe,

because it establishes a long-term framework for systematic co-operation first of all between the existing official TDCs

and their wealth of holdings, data collections and experience accumulated over the years, thus creating synergies at

every individual site. The physical and logical network enables the development of new (traditional and value-added)

information products and services.

The TDCnet will be instrumental in helping to establish TDCs where they are needed, but do not yet exist.

The TDCnet will provide the users (traditional users as well as new user groups and re-users) with all existing

secondary and factual data in the field of terminology and the reference information necessary in order to find out

- whether terminological data in a given field and for certain languages exist,

- whether there are ongoing terminological activities in a given field,

- who and where are crucial players in the field of terminology,

- whether and where methodological support (in the form of standards or guidelines, advice or consultancy services,
etc.) exists,

- whether and where terminological services can be outsourced, etc.

4.6 Dissemination

The activities within the framework of the project will lead to a higher degree of completeness (of individual records as
well as of whole databases) and availability at every site and overall in the network. Dissemination to potential users
will be facilitated, by providing efficient access to data. First level information is provided via ETIS (European
Terminology Information Server).

Some of the reference information will be made available on a commercial (or at least semi-commercial) basis both
online and on data carriers after the project has established the TDCnet on a permanent basis.

5 OUTLOOK

The terminology infrastructures as well as the terminology market(s) are still characterized by the co-existence of many
looscly interconnected elements. But gradually the mosaic of these elements is becoming more complete, while at the
same time turning into a dense networking of interacting structures and activities. Cooperation in terminology, which
started at international level, by now has got organized already at transnational level within the framework of some
language families in Europe. Within the various language communities, however, there are very different language
situations with respect to the evolution of terminology infrastructures and the terminology market. Nevertheless a
certain pattern seems to evolve — as was described above.

The development of the terminology market and the development of an infrastructure mutually support each other.
Some tasks/activities, such as the collecting and ‘housekeeping’ of information, which are in the public interest, must
continue to be funded by the community, whereas others increasingly are (and should be) financed by the users,
especially those from the private sector.

Obviously the development is speeding up recently, but there is still a long way to go. Access to information in the field
of terminology is still not as easy for the user as it would be desirable. Cooperation among the ‘players’ in the field still
needs promotion and support. Quality of information and services has to be enhanced with a view to user needs - which
also requires a higher concern for multifunctional data. The teaching and training situation is still characterized by
many ‘missing links’.

The ,,European Network of Terminology Information and Documentation Centres” (TDCnet) will be a cornerstone of
the future terminology infrastructure in Europe. It will also support the further development of the terminology market
by providing information on existing terminology resources, activities, experiences, services etc. and on the conditions
of their availability.
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B0108-1

B0108-2

B0109-1

B0109-2

B0109-3

B0109-4

B0109-5

BEXEBERE—Em (HE)

Glossary of terms relating to electric vehicles - Vehicles

BEXEHHEAZE B - HIHEE FiE)

Glossary of terms relating to electric vehicles - Electric motors and controlles
BEXHBEHZE S (FE)

Glossary of terms relating to electric vehicles - Batteries

BREHPEAE—RESR (D)

Glossary of terms relating to electric vehicles - Charges

WEAEE (HIE)

Thermal insulation - Vocabulary

BHUERE—ET 2 - (HE)

Information technology - Vocabulary - Electronic mail
EHLERE - AT —BREE (e

Information technology - Vocabulary - Artificial intelligence - Machine learning

T EBINREEBE—FEE—5 1 30 - BBIRET RO EERE Gle)

Reciprocating internal combustion engines - Vocabulary - Part 1: Terms for engine
design and operation

FEENREEE—HE—250 : BEARALHE (HE)

Reciprocating internal combustion engines - Vocabulary - Part 2: Terms for engine
maintenances

FEBRBE—ERZR T Y 27 2 HE—H 1 88 - BBEIBER AL ~— (HIE)
Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 1: Structure and external covers

FEHBNRBRE—ERZR U Y X 7 AHE—S2E . FEEHRS GIE)

Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 2: Main running gear

FEINREBE—ERKR I 27 2 HE B3 - . 7 2 RUCRHEE GiE)
Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 3: Valves, camshaft drive and actuating mechanisms

FEHNBEE—ERR U Y 27 2 HE-FH 48 . BHRRUBEREE HE)
Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 4: Pressure charging and air,/exhaust gas ducting systems
FEHNREE—ERR VY R 7 2 HE—FE ST BEIEE FlE)

Reciprocating internal combustion engines - Vocabulary of components and systems -
Part §5: Cooling systems
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Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 6: Lubricating systems
FESNREEBE—BER RO Y 27 AHE—F T . AFEEE FE)

Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 7: Governing systems
FEESNREEE—ERKR U Y R 7 2 HE—FE S . BEE (FE)

Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 8: Starting systems
FEBNRBE—ERZRR U Y 27 2 HE—HE I SR OEREE (BE)
Reciprocating internal combustion engines - Vocabulary of components and systems -
Part 9: Control and monitoring systems

TEFREE—SBREEHE @B

Reciprocating internal combustion engines - Vocabulary of particular components

7 v—vHE—EE @b

Glossary of terms relating to cranes - Kinds of cranes

LV—yL2HE (BB

Glossary of terms used in laser safety

NA ATy ) uY—HE (QE)

Technical terms for biotechnology

LR AE (BUE)

Glossary of terms used in chemical fibre machinery
EHLEEARE (B, RTRUTHME)

Glossary of terms used in information processsing (reliability, maintenance and
availability)

Egz - @E)

Codes for the representation of names of countries

EREEXEERS (ISBN) (BUE)

International standard book numbering (ISBN)

EEFEERXRTIITHES (ISSN) (IE)

International standard serial numbering (ISSN)
RiITEN/=J 1S

BEET 2 - VARE (QUR)

Glossary of terms used in building module

avy Y- bHE @R

Concrete terminology

BRE A EER (KB

Vocabulary of gear terms - Definitions relatred to geometry
E¥MH~v=Fal—F 4 vJsofy b—HE @3Ub)
Manipulating industrial robots - Vocabulary
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B9003:99

C0067:99

% EH—HE @QUb)

Lifting equipments - Terminology

EE—EHOBERER CERE—HE GlE)

Gears - Wear and damage to gear teeth - Terminology

A #Z—HE (e

Spherical plain bearings - Vocabulary

TR Z—IB8ERUCABROETILICBET 2 HE, BHEROCER GlE)

Plain bearing - Terms, characteristics and causes of damage and changes in appearance
PRI —/MEEX b v ) v /=818 BHE GlE)

Internal combustion engines - Small diameter piston rings - Part 1: Vocabulary

N —KERER L v ) v 7B 18 HEE e

Internal combustion engines - Large diameter piston rings - Part 1: Vocabulary
KERAHE I v v OBMAZE (WIE)

Glossary of terms used in household sewing machines (Name of stitches, seams and
stitchings)

RIEEARGHE—ER « B KHABAE &)

Terminology concerning fire tests

C0364-2-21:99 EREEBXEM—5 28 : FFEEER—H21E . —RAZE 0K GlE)

C0508-1:99

C1400-0:99

D6201:99

E4001:99

E4019:99

F0401:99

H0201:98

H0400:98

H7005:99

K6200:98

Electrical installations of buildings - Part 2: Difinitions - Chapter 21: Guide to general
terms

BREBEf - 70/ 72 INVEFLLBEROBER L — B 450 : AZEOTEEHER CIKE
(&l5E)

Functional safety of electrical ”electronic/ programmable electronic safety-related
systems - Part 4: Definitions and abbreviations

RARERE (GlE)

Glossary of terms for wind turbine generator system

7= 7 b5y s —HE (KE)

Glossary of terms relatiang to fork lift trucks

EHEmMAZE k)

Railwal rolling stock - Vocabulary

Rk BB HRE CHIE)

Specified railway (guideway system) car - Vocabulary
MANBREBBE OB HOFU LRV Z DEH (HIE)

Shipbuilding - Terminology and definition of output of internal combustion propulsion
engines

T =9 ARIAERRE (BUIE)

Glossary of terms used in the surface treatment of aluminium

B - ERUBELERGE (BUE)

Glossary of terms used in electroplating and related processes

HEEEERE MUE)

Terms and definitions related to superconductivity

T L HEE (BB
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Rubber - Vocabulary

HMEHE (BAERFY) (RIE)

lossary of terms used in textile industry (woven fabrics)

MRS RIE (B 2R MiAERIS) —38 180 HERIREW (R

Glossary of textile terms (except clothes) - Part 1: Textile floor coverings
BT HE (R MR —F 28 SR v 7 ) TRIG (E)
Glossary of textile terms (except clothes) - Part 2: Textile interior products
HAERITAE (R 2R MBS —F 38 BERUZ oo RIS (FIE)
Glossary of textile terms (except clothes) - Part 3: Beddings and others
FEBEAREE (SUB)

Glossary of terms used in spinning machinery

SUSMARE (BB

Glossary of terms used in weaving machinery

HALBSARE (BUE)

Glossary of terms used in knitting, braiding and related machinery

T ABHERE (KIE)

Glossary of terms relating to textile glass

HREAL D& W L ROHIBREO AER VRS (B

Glossary of terms and marks used in abrasives, grinding wheels and coated abrasives
- O RUAKICEY 5 HE @B

Glossary of terms related to gypsum and lime
HHRAERAZE - A THE—BERESR O+ 29— b v 27 & (HI5E)
Information technology - Vocabulary - Artificial intelligence - Basic concepts and
expert systems

wInmAE (BUb)

Glossary of terms for physical distribution

B (WE)

Welding terms

FRFHHE @b

Glossary of terms used in nuclear energy

HET—HE LSS —5F 1 80 ERERU—BHETHE GIE)

Statistics - Vocabulary and symbols - Part 1:Probability and general statistical terms
Hat—HEL B —F 23 . METNREBEERE GlE)

Statistics - Vocabulary and symbols - Part 2: Statistical quality control terms
Mt —HB LS5 350 - KEREFTEE (HiE)

Statistics - Vocabulary and symbols - Part 3: Design of experiments

RHEAAHZE (E)

Lighting terminology

BIN—RIKAHEE (IE)

Technical product documentation - Terms relating to technical drawings
BEEER—RE—F 150 . —AE GlE)

Vacuum technology - Vocabulary - Part 1: General terms
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78126-2:99 BEXEEM—MHE—H 2 EEX Y YR UBEAE i)
Vacuum technology - Vocabulary - Part 2: Vacuum pumps and related terms
78126-3:99 EZEHM—RE—F 38 : EERUBEERE (e
Vacuum technology - Vocabulary - Part 3: Vacuum gauges and related terms
78402-1:99 RAIEHERVAIERLRORE S (EEAURE) —H 18 —KRNLCRERVCERE (Bl
Accuracy (trueness and precision) of measurement methods and results - Part 1:
General principles and definitions
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