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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The long history of the study of controlled natural language (CNL) has proved its effectiveness
especially in technical documentation, technical communication, and business communication. In time,

CNL has come to be applied in different ways in such fields as information management, libra
terminology management, and legal documents. Its commercial impact was established in the 1

rianship,
990s due

to its effectiveness in information and communication technology applications like machine translation

and mobile communication. Moreover, ‘text simplification’, a major task of CNL, promotes

efficient

communication with regard to all kinds of language use on the web. An example of this is the simplified

Ehglish Wikipedia.

This part of ISO 24620 aims both to define major concepts related to CNL and to outline thescoj
and its various applications in relation to language resource management. These include'the fq

] the pre-editing of texts for CNL in preparation for machine translation;

b] the development of new or the re-use of existing controlled vocabularies for CNL;
c] the structuring and harmonization of content for content managemeént;

d) technical writing including the formulation of standards;

e] facilitating communication with and for persons with disabilities (PWD), for instance, in|
assisted living (AAL) or augmentative and alternative comimunication (AAC).

I this connection, special attentionis given to aspects ofinteroperability: from technical interog
through semantic interoperability to content interopérability. As a Technical Specification
part of ISO 24620 identifies the following:

— the environments of CNL used for the purpdses and applications of all kinds (e.g. computer]
technical writing);

— the relationships to language resouree management and related systems;

— the potential for new applicationse.g. in the processes, whether manual or automatic, of ki
acquisition and knowledge fusion based on and linked to the web).

This part of ISO 24620 is the'first in a planned series of International Standards on CNL. Su
hrts will focus on issuesspecific to particular viewpoints and/or applications such as particu
NL interfaces, the implementation of CNLs, and evaluation techniques for CNL.
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Language resource management — Controlled natural
language (CNL) —

Part 1:
asic concepts and principles

Scope

1
Ak part of a drive to provide international standards for language resource management, this part of
40 24620 on controlled natural language (CNL) sets out the principles of CNL andits utilization|together
wfith the relevant supporting technology. However, this part of ISO 24620 also @ims to introduce p general
vlew of CNL with its objectives and characteristics and provide a scheme férclassifying a rangg of CNLs.
This part of ISO 24620 additionally specifies certain normalizing principles of CNLs that contr¢l the use
of natural languages in particular domains and are also oriented towards areas of practical application.
These areas include public administrative communications, sear¢h optimization, and the marnagement
of automatic question-answering systems, but the current version of this part of ISO 24620 [does not
agldress any issue involving these applications directly.

Terms and definitions

1
rtificial language
ldnguage (2.11) that has been specifically’devised for some applications

2
For the purposes of this document, the following £érms and definitions apply.
2
a

Npte 1 to entry: The grammar of an artifieial language is formulated systematically for some specific pyrposes of
itp used in practical applications especially in the area of human or human-machine communications.

2(2

apithoring

writing a document sueh as a report, manual, article, or book
2

3
comprehension
uhderstandingthe content (2.4) of a document

N

4

ntent
infermation content
i i i i i i i or some

other forms such as images

o

2.5

content management

<language resource management> controlling the content (2.4) of a text (2.21) or the media in general
while analysing or revising it

Note 1 to entry: This includes version control of revised documents, contents in versions of similar documents,
and the management of relations between items in a document.

© IS0 2015 - All rights reserved 1
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2.6

controlled natural language

controlled language

CNL

subset of natural languages (2.12) whose grammars and dictionaries have been restricted in order to
reduce or eliminate both ambiguity and complexity

Note 1 to entry: As a generic, CNL is an uncountable noun that refers to the abstract properties of all controlled
natural languages and not to a particular natural language or application for a specific purpose. It is engineered
(i.e. constructed) with a view to reducing or eliminating ambiguity and complexity and aims both to make it
easier fof human readers [particularly non-native users, non-experts, and people with limited comprehensign
(2.3)] to rjead a text (2.21) and to improve the computational processing of a text.

Note 2 tolentry: CNL is an engineered (i.e. constructed) language that is based on a particular natural-language,
but is mofe restrictive as regards lexicon, syntax, or semantics, while at the same time preserving most of ifs
natural properties. Here, CNL is a countable noun.

2.7
controllpd vocabulary
Ccv
list of lekical or phrasal items that are selected for the purpose of improving readability (2.15) in|a
particulgr domain

Note 1 toentry: Controlled vocabulary is also used in a more specific sensedn applications such as

a) the figld of information and documentation, where it is defined as@/list of words or phrases authorized fpr
indexing’|[SOURCE: ISO 5127:2001(en), 4.2.2.1.03], and

b) in thelfield of health informatics, where it is defined as a ‘finite set of values that represent the only allowed
values fof a data item’ [SOURCE: CDISC Clinical Research Glessary version 8.0, 2009]. In the field of health
informatiks, these values may be codes, text, or numeric [SOURCE: ISO 11616:2012(en), 3.1.7].

Note 2 to pntry: Most controlled vocabularies target a specific, narrow domain. Unlike CNL, they do not deal with
grammatjcal issues (i.e. how to combine the terms needed to write complete sentences), but a good number of CNL
approachgs, especially domain-specific ones, include controlled vocabularies.

2.8
cooperafve work
activity ¢r result of working together-to achieve the same goal

Note 1 to] entry: Work carried out by more than one person in a collaborative way (e.g. technical writers and
editors putting together a manual.

29
formal language
languagd(2.11) that'ias been devised for logical inferences or programming applications with a finite list
of symbaqls and.aXinite set of formation rules based on these symbols that define well-formed sentencgs
and also[with@system that interprets these sentences

2.10
interoperability

<language resource management> achievement of partial or total compatibility between heterogeneous
data models by the mapping of metadata

2.11
language
system of signs paired with meanings, thus, being used as a means of conveying information

2 © IS0 2015 - All rights reserved
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212

natural language

NL

language (2.11) with its origin unknown, but continuously developing sometimes in idiosyncratic ways
as is used conventionally for human communications

2.13
linguistic structure
composition of a language (2.11) at the level of sound, word, phrase, sentence, meaning, and discourse

Npte T to entry: The science of [anguage is understood to consist of phonology (sound]), morphology (wdrd units),
syntax (sentential structure), semantics (meaning, information), and pragmatics (discourse, context).

2|14
pre-editing
nmlodification of a text (2.21) before it is submitted to a specific processing (e.g. machine transldtion)

2|15
readability
eqse of processing a text (2.21) for its comprehension (2.3)

2|16
re-use
upe a document or data for purposes in addition to those for which it was originally designed

Z

bte 1 to entry: Ability to use existing documents for new documents. This includes making a product npanual for
a pew version of the product and one for a similar version.

2|17

rewriting
producing a new version of a text (2.21) by changing its lexical, sentential, or textual structures while
keeping its original content (2.4)

2|18
simplification
process of reducing complexity

Npte 1 to entry: A procedure such\as simplified language(2.19) that makes content (2.4) simpler.

2|19
simplified language
ldnguage (2.11) generated through a simplification (2.18) process

2120

special language
special-purpose language
SPL

ldngtiage (2.11) used in a subject-specific field and also characterized by the use of specific liinguistic
nmleans of expression

Note 1 to entry: The stricter the conventions of an SPL are systematized and made obligatory, the more they
converge with CNL.

2.21

text

data in the form of characters, symbols, words, phrases, paragraphs, sentences, tables, or other
character arrangements intended to convey a meaning and whose interpretation is essentially based on
the knowledge of some natural language (2.12) or artificial language (2.1)

[SOURCE: ISO/IEC 2382-1:1993]

© IS0 2015 - All rights reserved 3
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2.22

tractability
computational tractability
capability of being controlled, analysed, or generated

3 General view of controlled natural language

3.1 Overview

Controllg
purpose
structur

readability. However, the application of this restriction does not, in itself, mean that a controlled naturgl

language
CNLs car
a) anal
b) com
c) com

d) com

3.2 Pr

Over the
language
have bee
English
Controllg
humans

NOTE
Although

[13]), CNLL itself has the four properties listed below. Properties 1 and 2 below refer to the naturalnegs

d natural language (CNL) is a type of human language that is restricted for certain practicpl
such as machine translation and writing manuals. The main objective is to resolve lexicalrar{d
h] ambiguity, and this is often achieved by reducing structural complexities, thereby, ithproving

(CNL) is a simplified language (SL).

be further defined by

ysing other different kinds of controlled natural language,

baring controlled natural languages with natural languages (NLs),

paring controlled natural languages with special-purpose languages (SPLs), and

baring controlled natural languages with artificial languages.

pperties of controlled natural languages

)

years, CNL has been known as ‘processable’,*simplified’, ‘technical’, ‘structured’, or ‘basic
, but ‘controlled natural language’ is now the-accepted term. A wide variety of such languages
n designed over the last four decades. Theyninclude Basic English,[10] Caterpillar Fundamentpl
[CFE),[12] Caterpillar Technical Englishy(CTE), SBVR Structured English,[11] and Attempto
d English (ACE),[Z]. They are used to_improve translation and other communication betwegn
hnd provide natural and intuitive t€presentations of formal notations.

SBVR stands for Semantics of Business Vocabulary and Rules.

many properties of CNL$ and their environments have already been identified (see Referenge

n the other hand, properties 3 and 4 refer to the CNL control factor. The four properties of CNL
lows:

based on onespecific natural language (its ‘base language’);

host important difference, but not necessarily the only difference, between the CNL and its bage
llage is'that the former is more restrictive with regard to lexicon, syntax, and semantics;

amengineered (i.e. constructed) language. This means that it is explicitly and conscious]y

of CNL. d
are as fo
a) itis
b) theq
lang
c) itis
defir

1ed and 1s not the product of an 1mmplicit and natural process even though 1t 1s based 1n turn on

a natural language that is the product of an implicit and natural process;

d) it preserves most of the natural properties of its base language and accordingly, speakers of the

base

language can intuitively and correctly understand texts in the controlled natural language, at

least to a substantial degree.

These four properties describe application domains rather than the languages themselves. The PENS
classification schemel9] adds four dimensions: precision, expressiveness, naturalness and simplicity.

© ISO 2015 - All rights reserved
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3.3 Controlled natural languages compared with natural languages

CNL is different from natural language and from artificial languages such as formal logics and
programming languages. A CNL (e.g. controlled English) is a subset of the NL (in this case, English)
that forms its base because every well-formed expression (word, phrase, or sentence) in the former is
a well-formed expression in the latter. All CNLs have some traits of artificial language because they are
intentionally and systematically modified or constrained by humans and the outcome involves rules and
restricted vocabulary.

CNL is an application-oriented language. There can also be a range of particular CNLs. English, for
example, has several dozen.

NI is used for communication between humans in general and contains ambiguous expresgions. By
contrast, CNL is a disambiguated language that either contains non-ambiguous expressions as|primary
t¢gxt of CNL or needs additional disambiguating information for any ambiguous expressions in LNL text.

CNL is an expressively restricted language. The vocabulary and other types of‘expression off CNL are
irftended to be straightforward and transparent, and easy for non-native users, domain expprts, and
others, as the case may be, to understand.

3{4 Controlled natural languages compared with special-purpose languages

CNL resembles special-purpose language (SPL) in that it is an ‘application-oriented language and its
application areas mostly overlap with those of SPL, but it also has more general aims, more technical
nleans of controlling each individual CNL, and different adequacy criteria. These will be addredsed later
oh in this part of ISO 24620. The primary aim of CNL atan abstract meta-theoretical level is tp resolve
various types of ambiguity in text, thus, simplifying vocabulary and linguistic structures. CNL] also has
other, more specific aims with regard to specific dotains. This issue is discussed in Clause 4. |t follows
that the overall design of CNL focuses on aspects of a language other than the specification of possible
ubes or purposes.

CNL is thus a modified version of NL. It is.alanguage used by humans or computers for specific purposes
ahd the modification takes the form of.avariety of restrictions and constraints; one of these redtrictions
igsimplification. Tools for generating.€NL-based languages can be used to generate simplified 1anguages
like simplified English or simplifiedJapanese, for example, a Shakespeare play can turn into Shakespeare
fdr Children or the elevated speech used by Japanese ladies in the Imperial Court can becomfe a basis
fdr the way that young ladies‘learning Japanese still speak to this day. These languages could still be
nlistaken for simplified languages generated by CNL-based systems and in this sense, SL is part of CNL.

CNL often has a restricted vocabulary constrained by terminological requirements. Since fhe term
cpancer’ and ‘tumouj” are terms used in everyday language relating to health, more specific t¢rms like
cprcinoma’, ‘ledkdemia’, and ‘lymphoma’, which refer to different types of cancer, might have t¢ be used
ir medical diagnoses or prescriptions. In this sense, CNL for medicine can be said to be controllgd. Spell-
checkersand grammar checkers could alsobe seenasways of controllinglanguage and its use by jmposing
cé¢rtain Spelling preferences (e.g. ‘honor’ vs ‘honour’ or ‘convenor’ vs ‘convener’) or recommending the
upe of ‘that’ rather than ‘which’ or even ‘who’ for relative clause constructions. The outcomg of these
processes might not be simplification and it follows that not every CNL-based language is an SL..

Despite all the similarities and dissimilarities between individual CNLs and certain kinds of highly
codified SPLs and SLs, they are CNL that retain the perspectives of the original motivations and designs
for conceptualizing each of them. In practice, there can be no difference between them and the systems
that process these languages can become interoperable. This interoperability is one of the aims of this
part of ISO 24620.

3.5 Criteria of adequacy
The construction of CNL-based languages complies with the following three criteria of adequacy:

a) comprehension;

© IS0 2015 - All rights reserved 5
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b) tractability;
c) operational generality.

The first criterion, comprehension, is a language-internal criterion that requires each CNL to ensure
that various types of ambiguity are resolved and that the readability of text is improved. The other two
are system-related. For the most part, the adequacy of tractability means computational tractability
that guarantees human-machine interactions and other cooperative work involved in constructing
CNL-based languages. The adequacy of operational generality leads to the interoperability of various
systems, either SPL-based or SL-based, with varying designs and application purposes that generate
various Jubtypes of NL or CNL.

NOTE Simplicity is not a criterion of adequacy for CNL-based languages or systems. In CNL, every laniguage
is considgred to be complex as is every grammar system that parses and generates a language, although sonje
aspects of a language or a system may be simpler than others. It follows that a simplified natural language isa
kind of cantrolled natural language, but not every controlled natural language turns into a simplified language

4 Bernefits and usages of controlled natural language

4.1 Applications of controlled natural language

CNL will[be developed for several target applications such as authoring,danguage learning, and humap-
machine|interface or interaction. From the viewpoint of process,-tdsks will include the creation pf
documerjts in CNL, the editorial task of converting existing docaments in NL to CNL, rewriting, and
reprodug¢ing. For controlled authoring, human authors can cooperate with a machine to control humgn
writing dnd produce CNL-expressed content. For educationdl applications, CNL can be used to contrpl
the procg¢sses and purposes of language learning, and for himan-machine interaction, it can improve|a
variety df real-time online communications between hurhans and machines.

4.2 Users of controlled natural language

There arp several categories of users who writle and read or even speak and listen to CNL. The first class
of users [is that of humans. They include language-learners of all ages, writers who produce persongl
letters of technical documents, editors ofnewspapers and books, translators and interpreters, and th¢y
can be native users or non-native-users, and also people with cognitive or communication difficulties

NOTE A CNL can be written and/or spoken, for example, spoken controlled English can be very effective[if
used for dverseas broadcasting, espécially when the listeners’ first language is not English.

g

word processors, text-inderstanding processors, and systems for information retrieval and questign

Intelligeft machines can use“CNL. The efficiency of equipment such as automatic translation maching
answeripg can be substantially improved if they adopt an appropriate CNL.

4.3 Benefitsof controlled natural language

CNL can be used to improve readability, resolve ambiguities, help accelerate reading, facilitate
compreh€nsion, and reduce the cost of all These Processes. It IS easier, {0 example, for a non-native
user to understand CNL-based texts because they contain restricted vocabulary and tightly constrained
syntactic structures. This also holds true for people who come from different domains or backgrounds
because CNL disambiguates domain-specific terminology. CNL can reduce costs because it produces
more controlled text and this makes it easier for humans and computer systems to translate it.

Another benefit is that written CNL texts such as the language resources employed in larger application
scenarios (e.g. Semantic Web and decision-support systems) can be re-used. A number of aspects such
as documents, texts, sentences, phrases, and terms can easily be retrieved and/or modified for re-use.
This aspect is especially useful for CNL in industrial settings.

6 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=6a5b13fe2addd26193551610faafce14

	Foreword
	Introduction
	1	Scope
	2	Terms and definitions
	3	General view of controlled natural language
	3.1	Overview
	3.2	Properties of controlled natural languages
	3.3	Controlled natural languages compared with natural languages
	3.4	Controlled natural languages compared with special-purpose languages
	3.5	Criteria of adequacy
	4	Benefits and usages of controlled natural language
	4.1	Applications of controlled natural language
	4.2	Users of controlled natural language
	4.3	Benefits of controlled natural language
	5	Levels of restricting controlled natural languages
	5.1	Overview
	5.2	Linguistic levels
	5.3	Extra-linguistic levels
	5.4	Classification of controlled natural languages
	6	General principles of controlled natural language
	6.1	Two viewpoints of principles for controlled natural language
	6.2	Different orientations for the principles of controlled natural language
	7	Concluding remarks
	Bibliography

