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I :
n aetc]:)ems"lik? manner a number of proposals regard-
presentrel((i)my e p.resentation of information are
ing oyt th among which in the first place one point-
eXpregs € advantage of replacing natural language

) ons in favor of codes (decimal numbers) for

ep.resentation of concepts in a very precise

liShe'd ;cffefer}t abstracts services should bg estab-
tion ¢4 bCOrdmg to the kind and value of informa-
Cliticy) g conveyed (rapidity on the one hand a'nd
tiong] . SOTPtion on the other). Finally, organiza-
imna. Lroblems of natural language translations of

im
POrtant but unknown papers are discussed. )
(I.C.

- lh
ga’de; l:)l’ie variety of natural languages is generally re-
YOrlg i € One of the main difficulties in creating a
This Olde information system,
Only forn]y Partly true: A natural language is necessary
%1 ¢o 1y € very process of thinking, for person to per-
Sonjp, eersatlf)n, and in some cases for conceptual rea-
Ue ey~ & discussion of results). All these operations
ldt”"is, ang With “open systems”. However, as soon as
Achie IS etc. have been inserted into the closed hier-
Qefing LM of one of the natural sciences, using well
5 ”eedeconcepts and quantification, no natural language
qUestiOn Or further processing of the information in
Sort ai n the contrary, for most procedures of that
e g nalura,l language is a rather improper tool, its words
‘ ® With high redundance and open to connota-
18 tog lOw?)llsmterpretations. (The ‘signal to noise’ ratio

35 Fo

g, rst }:e p¥°cesses of compression and evaluation index-
Atify e, -cLNg, compiling, re-arranging, classifying etc.)
;ire less redanguages’ or codes must be developed, which
gy es Andant, unambiguous, independent of natural
only r e Symbolsfor concepts, facts and relations
*Msure . Cimal numbers should be allowed, in order to

c =
Ompatlblllt}’ within a world system.

¢
defi e used as an artificial concise language for a
Measyrg "Mited field of science can well be made to
€0de, presn does not need to be part of one universal

i Patibi;?t)posed some basic rules fiir accessibility and
2 pr e Y are obeyed. Translation into open text is

t traﬂSlatir(I)L a0y computer can be instructed to print out
om0 N of the number into a full description of the
Y desired national language.
lnter
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4. From the foregoing it will be realized why at present
some of the large printed or computerized information
systems are not satisfactory: The “intellectual interfaces”
(connecting steps) between the human mind on both
sides and the mechanized part o f the system are in the
wrong place. Words of a natural language, or relics there-
of, such as alphanumeric codes, are used in parts of the
process where numbers only and pure logic relations
should be at work. This results in large indexes, or in
keyword-thesauri, in too complex operations etc. (It

is like using a rapid computer with too slow a tape-reader
or a typewriter).

5. The main reason for this embarrassing situation is a
historic one: the co-operation of the users, specialized
experts, in developing a systematic code was missing. It
must be admitted that breeding a systematic code with

a condensed vocabulary requires much intellectual effort
and much patience, but it is worthwhile: eventually
avoiding much more work of a similar character; less

at a time, maybe, but at the wrong moment and with
less effect.

6. Regarding keyword thesuuri and vocabularies, the
following facts should be kept in mind: the number of
different words, each containing n syllables, which can
be formed from an unlimited stock of Z different “syl-
lables” (or symbols) is Z7.

Most natural languages have vocabularies in the range
from 300 to 30,000 basic words (if compositions of
words are not counted). Such vocabularies could be built
up from a stock of less than 300 different syllables and
no word would have more than 2 syllables (3002 =
90,000). For 30,000 words with three syllables a stock
of only 31 different syllables or symbols is required!

7. What syllables are in a natural language, are the basic
concepts (represented by symbols, which may be num-
bers or “keywords”) in an artificial language. It is this
stock of basic concepts which is meant when the term
“controlled or restricted vocabulary” is used. With only
100 symbols in groups of 5 it is possible to form 1010
different expressions, more than ever will be used for
indexing and abstracting.

The inventory of expressions in an artificial language
(code) built up from a restricted vocabulary of symbols
is accessible because it is formed in a systematic way.
Only the basic concepts, their symbols and some simple
rules on how to combine them must be memorized.

8. The active vocabulary of an average scientist may
contain several thousand words. He understands more
but he does not use more. Therefore keyword lists with
several thousands words and more are of limited value
only, even if they are superseded by some kind of sy-
stematic order. This is a bitter conclusion regarding the
effort and money put into printed or into computerized
information systems based on the words of a natural
language. The computer can handle this, but the human
user does not have all the words present in his mind.

9. With respect to the process of retrieval carried out by
man, it mut be kept in mind that simultaneous perform-
ance of two or more additive acts of cognition does not
often — if ever — occur. There is some evidence of a
“single channel cognition mechanism”. For this reason
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the human mind is very inefficient for multi-dimensiongl
searching. This task should in future principally be a5.

signed to mechanical, optical or electronic devices, which
will solve the problem much better.

10. The common practice of scanning the current litera-
ture or abstract journals by eye in order to find the ans.
wer (or all answers) to a definize question is ineffective,
uncertain and a waste of time. Means must pe provided
to make this completely unnecessary. (Such 4 statement

ground orientation).

11. One major reason for the
science information lies with t
They, in particular the abstract journals, are suffering
from a conflict of duties: people wish to haye 5 rapid
service for awareness which means g “retrieval abstraet»
— and at the same time an “informative criticy abstract”
reporting results and data in

order to avoid recourse tg
the original publication. The

latter only requires open
text in a natural language. [t sho

uld be realizeq that thege
ferent technical means and different ¢
tion. An abstract service can either
and thorough, because the preparat
stract, partly replacing the original,
for consideration comparison, trang

language difficulties i
he secondary servjces.

YPes of organisa-
be rapid or critical
ion of a critjca ab-
requires much time
lation et

The obvious conclusion is that
stract services must be split up j tWo: one rapjq, with
modern means for multi-dimensiona] searching with
practically no text, the other critical, thorough, mych
more selective. These two services may be produced by
the same Centre as a complement to each other. It is

interesting to observe that this development pag begun
already in some cases; it should be €ncouraged by g
means,

the present type of ab-

12. Making a “retrieval abstract” in short time requires
a numerical code with a restricted, prescribeq vocabulary
especially made for the field of science in question. Sych
a code, being independent of natural languages, wil)
enable the authors to assist in indexing their papers.

The indispensable general co-operation of
with the secondary services will certain]
aversion in the beginning. Therefore this co-operation
must be organized within the compass of smg]] groups
(specialized and probably national); it myst pe done
with a minimum of administration and the work must
be distributed in such a way, that the part attribyteq to
an individual scientist appears to him largely as the by-
product of his daily critical reading. The controlled yo.
cabularies mentioned above, and questionnaireg will
help to avoid the hard laboyr of formulating 4 text for

an abstract and in that way also overcome language b ;.
riers.

active scientistg
Yy face Strong

13. The very common idea, that full ey, availapility
of all “important documents” atany place anq any time
in advance to any request is desirable, shoy]qd be exor-
cised. This again leads to enormous Mmultiplicatiop of
work. If by modern means of retrieval the soyrce fora
document has been placed, th

€ means of telecommunica-
tion will allow to get the full text within 5 very short
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: . ired nation?!
time, and also 3 translation into any desired nextreme
language — i necessary. In some cases, Wherisiderab e
quick delivery jg urgent, the costs may be co s

ntSy
but regar ding the costs for a stock of all docume
Wil be negligible.

. wart

(This is the place to point out, that the attlt.Ud?jitf?ereﬂt
an original text jp the natural sciences is quite elf is
from that in the humanities. In these the text :itsacts
the object to pe preserved; in science, ideas an compF
are extracted from the original and PfeserVEd. n urpost
lations. The original text after having served ltsdpa5 a
is forgotten ang only in rare cases it is preserve may

oeument of historic yalue. This is a fact WhICh ho ar¢
Very shocking to Jibrarians and documentalists WresPe
educated to logk g1 original documents with the
and the pride of 3 collector).

14, The splittin
Or retrieval ang
aboyt results

. e por
8 up of secondary Ser"ices.mtols]ztig”
another part for detailed 1n.f0r ulties:
» will greatly reduce language dlfﬁg'stri i
€ Quantity of text to be written, translated, d1 ay-
ed will ble much jesg than with the practice of t-(())urﬂ” .
€ Compression factor of the present abStraCt}Fhe Spm’
as been estimated to pe about 10 (ICSU-AB); ke
ting may well resylt in another factor of 10, glvlﬂi thet
&' compression factor of 100. The simple rea-Sona
Ietrieval by means of a code for multi-dimenSlO'.]th'
Searching wi]] pe a first step towards selective W!
drawg]: act?!
dpers with 5 Poor content or of very general -Chasro g
Will enter e Multi-dimensional index only Wlthd i
general conceps o4 therefore will not be foun® "
detajled informatiop i required. (The pr eparatlorlllse in
informatiye Critical abgtraet may come later bec

the Meantime the 1apid service will lead to the P
Publicatiop, if this is required.

el
IS, The Second stage of abstracting should be ofr:f:; in
Quality thap e present procedure, It should b€ m
the direction of critical reviewing and such work it
wel.l give the Material for an annual or bi-annual ©
TeView. From this it follows that this work must c
Y Specialize CXperts who are able to see the C'mn Y
pomt_s of a Paper. This again requires co-operati
user in information Processing.
This seécond st
drawa], |f an

1 e

o with
a8 will contribute also to se_lectlvoeug z”e,wa
: original paper does not contain oot
Material, jdeag o facts, it will not get such an i a
abstract. Thig Procedure can be formalized and ™

i . For
ndependent of the fuzzy idea of scientific Vfll“el'ﬂa be
nstance, g gy ¥eY paper given during a congress pstrc
most valuab)e and

; , a
Interesting, put it will not be
ed once mope.

i ) samé
16. Thjs System wil] pe especially effective, if the b-

e . P
mUItldlmenslonal index is ysed as for the “retrie byt
Stracts” fp, t

: oty 10

th 15 €ase no paper would be entirely ed
© .fz.iCt that there jg a critical abstract also, "’"Ouorigiﬂal

POMLIVE statement 410,y the importance of the OF% u

- o, in
Papers, e. g confe ence proceedings 3
Teports from g SFer P p

e .
: ich make % g
OVernment or industry, which ot 8
%reat deal of the Multiple pyblications, justby ™
em a detaileq informatjye abstract.
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T.h° next st
10n ()f pap
It
ﬂnfjan 'hz.ippe“ that the quantity of informative abstracts
tranCrltlcal reviews may be small enough to allow for

o Slatlf)n into several national languages on a reasonable
Onomic pagis,

1
hZ:l‘p?nother procedure has been discussed which might
0 overcome language barriers, namely the problems
Writ(t);,vl tio draw attention to important scient.if ic papers .
Ueach 1l any language, and from anywhere in the World.
field o country the “top learned society”” in a special
Propo 3 Na?“’nal Academy of Science could make a
of b -2l which publication in its realm it regards to be
pmpOSa‘lmportance’ measured by world standards. This
oLt should go to an ICSU-Unesco standing commit-
m ,e alrfh Wwould provide the translation into one or
tion oy, 2868, generally used in scientific communica-
s9y¢ o % ?ele?t?d papers should be printgd in gspemal
Cializeq 4 scientific journal having a wide circulation. Spe-
Crreq 1, Journals of international character are to be pref-
. Orthat purpose.

ep in this process of compression is the selec-
€rs to be reported in review articles.

bil;:?ds tfs for these translations and the publication should
Nat10n 10r by the international body, but the respective
If thg : Aca}demy should be responsible for the selection.
Droye Lor€ction is not done carefully enough and should
e rZ w world standard, this will lower the reputation
this e Sponsible academy and of the author. Therefore,
S prghamSm will work as a rule. The number of pa-
tiong COEO%d for this collection of outstanding publ.lca-
tog d be allotted to the national bodies according
the Fr’ercemage of publications from this country in
erwis  Scientific literature. By this procedure papers
Ow Circuel uried by language difficulties or in ](.)urnals.of
Might e ation could be made known world-wide. This
an effective help for developing countries toO.
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Consise survey on the areas of work in terminology,
existing in (1) establishing teminological and lexico-
graphical principles (work done within the ISO/TC
37), (2) in preparation of terminologies in parti-
cular subject fields and (3) in documenting on-
going terminological work and results of such work.
Regarding the latter the tasks of Infoterm are listed
and the specific forms of terminological data docu-
Lmentation are shortly explained. (I.C))

1. Definition

The term “‘terminology™ has a double meaning, namely:
Terminology! is the aggregate of terms representing a
system of concepts of a particular subject field
Terminology? is the theory of terminology, which is an
interdisciplinary field comprising linguistics, logic, infor-
mation sciences and individual subject fields.

2. Importance for information

Terminology is fundamental for information: on the
one hand it serves to word the information, on the other
hand terms are used for indexing, storing, and retrieving
the information. Thus specialized vocabularies, called
thesauri, are prepared as documentation languages.

3. Three areas of work in terminology

Terminological work can be divided into three areas

mely in:

3.1 Establishing terminological and 16XiCOgraphical prin
ciples

3.2 Preparation of terminologies in particular subject
fields

3.3 Terminological documentation

> Na-

3.1 Terminological and lexicographical principies

This work is carried out by the Technical Committee 37
“Terminology (principles and co-ordination)™ of the In-
ternational Organization for Standardization (I1S0). The
Secretariat of [ISO/TC 37 is held by the Austriap Stand-
ards Institute in Vienna.

So far, ISO/TC 37 prepared the following six ISO Recom-

mendations and one ISO Standard:
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