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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
o : . o . . i . L and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, governmental
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldof ipformation

ernational Standards are drafted in accordance with the rules given in the ISO/IEC Dikectives, Part 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodiées for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjec} of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISP/IEC 24707 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 32, Data management and interchange.

© ISO/IEC 2007 — All rights reserved Vv


https://standardsiso.com/api/?name=2a2de7c6cc8000e40f79d1e704317b8a

ISO/IEC 24707:2007(E)

Introduction

Common Logic is a logic framework intended for information exchange and transmission. The framework
allows for a variety of different syntactic forms, called dialects, all expressible within a common XML-based

syntax and all sharing a single semantics.

Common Ingir‘ has some novel features chief among them hninc a_syntax which is cignahlrn_frnn and

permits 'higher-order' constructions such as quantification over classes or relations while preserving a’first-
order model theory, and a semantics which allows theories to describe intensional entities such as classes|or
properties| It also fixes the meanings of a few conventions in widespread use, such as numerals‘to dengte
integers and quotation marks to denote character strings, and has provision for the use of datatypes and for

naming, importing and transmitting content on the World Wide Web using XML.

vi
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INTERNATIONAL STANDARD ISO/IEC 24707:2007(E)

Information technology — Common Logic (CL): a framework for

a family of logic-based languages

1 Scope

THis International Standard specifies a family of logic languages designed for use in the represen
interchange of information and data among disparate computer systems.

THe following features are essential to the design of this International Standard:
expressions in these languages without appeal to an interpreter for manipulat
expressions.

e Languages in the family are logically comprehensive — at jtS-most general, they prov
expression of arbitrary first-order logical sentences.

e Interchange of information among heterogeneous computer systems.

THe following are within the scope of this International Standard:

e representation of information in ontologies.and knowledge bases;

e specification of expressions that are the-input or output of inference engines;

o formal interpretations of the symbols in the language.

THe following are outside the scope of.this International Standard:

e the specification of proof theory or inference rules;

e  specification of translators between the notations of heterogeneous computer systems;

e computer-based operational methods of providing relationships between symbols in
“universe-of discourse” and individuals in the “real world”.

THis International Standard describes Common Logic’s syntax and semantics.

It fefineswan” abstract syntax and an associated model-theoretic semantics for a specific extensi
orfler dogic. The intent is that the content of any system using first-order logic can be represen

tation and

e Languages in the family have declarative semantics. It is possible to understand the meaning of

ng those

de for the

he logical

bn of first-
ed in this

Inlernational Standard. The purpose is to facilitate interchange of first-order logic-based informatio

h between

SysStenTs:

Issues relating to computability using this International Standard (efficiency, optimization, etc
addressed.

© ISO/IEC 2007 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 2382-15:1999, Information technology — Vocabulary — Part 15: Programming languages

ISO/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS)

ISO/IEC 1@977-1996, Information technology — Synitactic metalanguage — Extended BNF

3 Terms and definitions

For the pyrposes of this document, the following terms and definitions apply.
3.1
atom

sentence form which has no subsentences as syntactic components

NOTE Can be either an equation, or an atomic sentence consisting of a predicate @pplied to an argument sequenc

W

3.2
axiom
any sentepce which is assumed to be true, from which others are derived, or by which they are entailed

NOTE In a computational setting, an axiom is a sentence which ishever posed as a goal to be proved, but only uged
to prove other sentences.

3.3
Common|Logic Interchange Format
CLIF
KIF-based syntax that is used for illustration purposes in this International Standard

NOTE It is one of the concrete syntaxes,as described in Annex A. The name “KIF” is not used for this syntax in orgler
to distinguish it from the commonly used*KIF dialects. No assumptions are made in this International Standard with
respect to KIF semantics; in particular, no.equivalence between CLIF and KIF is intended.

3.4
conceptugl graph
CG
graphical pr textual display of symbols arranged according to the style of conceptual graph theory

3.5
Conceptyal Graph Interchange Format
CGIF

. T 4 1 1 1 1 - 4 £ P\ =S T RS Y T =Y ! 1
teXt Versiomorcor 1Iceptiudal ygrapris wiust TUICS U TUTMTTIAauort COTMUTTIT U ATTTICA D U U TS TTIeTTativrial otalriuarud

NOTE Sometimes may refer to an example of a character string that conforms to Annex B. Intended to convey
exactly the same structure and semantics as an equivalent conceptual graph.

3.6

conceptual graph theory

form of first-order logic which represents existential quantification and conjunction via the assertion of logical
constructs called concepts and relations, which are arranged in an abstract or visually displayed graph

NOTE Conceptual graph theory was introduced by John Sowa [1].

2 © ISO/IEC 2007 — All rights reserved
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3.7
denotation
relationship holding between a name or expression and the thing to which it refers

NOTE Also used, with “of,” to mean the entity being named, i.e. the referent of a name or expression.

3.8 dialect
concrete instance of Common Logic syntax that shares (at least some of) the uniform semantics of Common
Logic

NQTE A dialect may be textual or graphical or possibly some other form. A dialect by definition is also a conforming
larjguage (see 7.1 for further details).

3.t
discourse name
ngme whose interpretation is in the universe of discourse

NQTE There is no assumption that different names are interpreted as different individuals. A single indiVidual in the
unjverse of discourse may be denoted by two or more distinct names.

3.10
dgmain of discourse
Sege universe of discourse.

3.1

e}tensible Common Logic Markup Language
XCL

IL-based syntax for Common Logic

3.12
individual
one element of the universe of discourse

NOTE The universe of discourse is the set of all individuals.
3.13

Internationalized Resource Identifier

IR

stfing of Unicode characters eonforming to the syntax described in [2] and intended for use as gn Internet
ngtwork identifier syntax,which can accommodate a wide variety of international character forms

NQTE Intended te replace Uniform Resource Identifier as an Internet standard for network identifiers.

3.14

inferpretation
formal spgeification of the meanings of the names in a vocabulary of a Common Logic dialect in ferms of a
universeof reference.

NQTEA An interpretation in turn determines the semantic values of all complex expressions of the dialect, |n particular
the truth values of its sentences.

NOTE 2  See 6.2 for a more precise description of how an interpretation is defined.

3.15

Knowledge Interchange Format

KIF

text-based first order formalism, using a LISP-like list notation

NOTE 1 KIF, introduced by Mike Genesereth [3], originated with the Knowledge Sharing Effort sponsored by the US
DARPA.

NOTE 2 KIF forms the basis for one of the three Common Logic dialects included in this International Standard.

© ISO/IEC 2007 — All rights reserved 3
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3.16
operator
distinguished syntactic role played by a specified component within a functional term

NOTE The denotation of a functional term in an interpretation is determined by the functional extension of the
denotation of the operator together with the denotations of the remaining components.

3.17
predicate
(Common Logic) distinguished syntactic role played by exactly one component within an atomic sentence

NOTE The truth value of an atomic sentence in an interpretation is determined by the relational extension~of the
denotation pof the predicate together with the denotations of the remaining components.

3.18
segregated dialect
dialect in yvhich some names are non-discourse names

NOTE In an interpretation of a segregated dialect, the denotations of the non-discourse names are in the universq of
reference, put not in the universe of discourse.

3.19
sentence

(Common| Logic) unit of logical text which is true or false, i.e. which is assigned a truth-value in jan
interpretation

3.20
sort
any subsdt of the universe of discourse over which some quantifier is allowed to range

NOTE Related to the definition of “type” (see 3.24). Geherally used to mean a proper subset of the individuals in the
universe of|discourse.

3.21
sorted logic
logic system (whether first-order or not).which requires that all nonlogical symbols be assigned to a sort

3.22
term
(Common| Logic) expressioris\which denotes an individual, consisting of either a name or, recursively| a
function tgrm applied to a-sequence of arguments, which are themselves terms

3.23
traditiondl first-order logic
TFOL
traditional mathemahcal formulatlons of Iog|c as mtroduced chlefly by Russell Whltehead Peano Frege,
Peirce a : A C = = =
quantlflcatlon and in wh|ch every proposmon is e|ther determmately true or determlnately false

NOTE Languages for traditional first-order logic specifically exclude predicate quantifiers and the use of the same
name in both predicate and argument position in atomic sentences, both of which are permitted (though not required) in
Common Logic. Languages for traditional first-order logic fall within the category of segregated dialects in CL (see 6.1.3).

4 © ISO/IEC 2007 — All rights reserved
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3.24

type

logical framework in which expressions in the logic are classified into syntactic or lexical categories (types)
and restricted to apply only to arguments of a fixed type

NOTE 1 In practice, a type represents a class of individuals.“Type theory” usually refers to a particular class of such
logics in which relation symbols are separated into orders, with relations of order n applying only to those of lower orders.

NOTE 2 A type is more restricted than a sort in that a type imposes intensional or categorical constraints on which
individuals are members of the type category, whereas a sort refers only to any subset of individuals in the domain over
which some quantifier is presumed to operate

5

iverse of discourse

main of discourse

of all the individuals in an interpretation, i.e. the set over which the quantifiers range

TE Required to be a subset of the universe of reference, and may be identical to it.

6
iverse of reference
of all the entities needed to define the meanings of logical expressiéns in an interpretation

TE 1 Required to be a superset of the universe of discourse, and/may be identical to it.
TE 2  Segregated dialects are commonly described to have a.universe of discourse, without mentioning the universe
reference; and for non-segregated dialects the universes of‘discourse and of reference are identical. The distinction

kes it possible to provide a single semantics which can cover;both styles of dialect. Non-segregated dialects|which treat
universes of discourse and of reference as identical may_simply refer to ‘the universe’ of an interpretation.

7

iform Resource Identifier

I

uence of ASCII characters conformingto the syntax forms defined in [4]

TE At the time of writing, the Internet standard syntax for network identifiers. It is likely to be obsoleted by
ernationalized Resource Identifier.

4 Symbols and abbreviations

THese symbols and-abbreviations are generally for the main clauses of the standard. Some annexes may
introduce their owh'symbols and abbreviations which will be grouped together within that annex.

4.1 Symbeols

Sgmeofithese symbols represent terms which are defined in clause 3.

ful——amapping from R to functionsfrom UD7toUb7
1 an interpretation, in the model-theoretic sense
inty a mapping from names in a vocabulary V to UR;; informally, a means of associating names in V to

referents in UR;
rely a mapping from UR; to subsets of UD;*

seq; a mapping from sequence markers in V to UD;*

© ISO/IEC 2007 — All rights reserved 5
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\% a vocabulary, which is a set of names and sequence markers

uDy the universe of discourse; a non-empty set of individuals that an interpretation 7 is “about” and over
which the quantifiers are understood to range

UR; the universe of reference, i.e. the set of all referents of names in an interpretation 7
X* the set of finite sequences of the elements of X, for any set X

4.2 Abbreviations

These abt|>reviations are used in this International Standard. See clause 3 for definitions or further elaboration
on these terms.

CG Conceptual graph

CGIF Conceptual Graph Interchange Format

CL Common Logic
CLIF Common Logic Interchange Format
DF Display form (used in Annex B)

EBNF Extended Backus-Naur Format, as in ISO/IEC 14977:1996.

FO First-order
IRI Internationalized Resource ldentifier
KIF Knowledge Interchange Format

OWL Web Ontology Language

RDF Resource Definition Framework

RDFS Resource Definition Frameéwork Schema
TFOL traditional first order.logic

URI Uniform Resourceldentifier

XCL eXtensible'\Common Logic Markup Language

XML eXtensible Markup Language

5 Requirements-and designoverview — @ @@

This clause is informative. Its purpose is to briefly describe the purposes of Common Logic and the overall
guiding principles and constraints on its content.

5.1 Requirements

Common Logic has been designed and developed with several requirements in mind, all arising from its
intended role as a medium for transmitting logical content on an open communication network. The use of
“should” in the rest of clause 5 indicates a desired goal but is not required of either CL or its conforming dialect
(in accordance with Annex H of ISO/IEC Directives — Part 2).

6 © ISO/IEC 2007 — All rights reserved
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5.1.1 Common Logic should include full first-order logic with equality.

Common Logic syntax and semantics shall provide for the full range of first-order syntactic forms,
usual meanings. Any conventional first-order syntax will be directly translatable into Common Logic without
loss of information or alteration of meaning.

5.1.2 Common Logic should provide a general-purpose syntax for communicating logical

expressions.

a. There should be a single XML syntax for communicating Common Logic content.

with their

.1.3 Common Logic should be easy and natural for use on the Web

.1.4 Common Logic should support open.networks

b. The language should be able to express various commonly used 'syntactic sugarings' for.lag
or commonly used patterns of logical sentences.

ical forms

c. The syntax should relate to existing conventions; in particular, it should be capable of rendlering any

content expressible in RDF, RDFS, or OWL.

d. There should be at least one compact, human-readable syntax defined mhich can be used
the entire language.

a. The XML syntax should be compatible with the published’ specifications for XML, URI syl
Schema, Unicode, and other conventions relevant to transmission of information on the Web.

b. URIs and URI references should be usable as names:in the language.

c¢. URIs should be usable to give names to expressionhs and sets of expressions, in order to fac
operations such as retrieval, importation, and cross-reference.

a. Transmission of content between\Common Logic-aware agents should not require negotia
syntactic roles of symbols, or translations between syntactic roles.

b. Any piece of Common Logic*text should have the same meaning, and support the same e
everywhere on the network."Every name should have the same logical meaning at every n
network.

c. No agent should-be able to limit the ability of another agent to refer to any entity or to make
about any entity.

d. The langtage should support ways to refer to a local universe of discourse and be able to
other such universes.

e< Users of Common Logic should be free to invent new names and use them in published

O express

htax, XML

litate Web

tion about

tailments,
bde of the

assertions

relate it to

Common

L.ogic content.

5.1.5 Common Logic should not make arbitrary assumptions about semantics

a. Common Logic does not make gratuitous or arbitrary assumptions about logical relationships between

different expressions.

b. If possible, Common Logic agents should express these assumptions in Common Logic directly.

© ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2a2de7c6cc8000e40f79d1e704317b8a

ISO/IEC 24707:2007(E)

5.2 A family of notations

This (informative) section describes what is meant by a “family” of languages and gives some of the rationale
behind the development of Common Logic.

If we follow the convention whereby any language has a grammar, then Common Logic is a family of
languages rather than a single language. Different Common Logic languages, referred to in this International
Standard as dialects, may differ sharply in their surface syntax, but they have a single uniform semantics and
can all be transcribed into the common abstract syntax. Membership in the family is defined by being inter-
translatable with the other dialects while preservmg meanlng, rather than by havmg any partlcular syntactic
form SeV Idl U)\IbLlllg IUgIde IIUldlIUIIb dIIU |a||guagca I.IIUIUIUIU Cdall UG bUIIbIUUIUU LU UU L/UIIIIIIUII LU:]C
dialects.

A Common Logic dialect called CLIF based on KIF (see Annex A) is used in giving examples throughout this
International Standard. CLIF can be considered an updated and simplified form of KIF 3.0 [3]{and hencg a
separate |anguage in its own right, and so a complete self-contained description is given ‘which can pe
understood without reference to the rest of the specification. Conceptual graphs [1] are also' a,well-known fofm
of first-order logic for machine processing; the CGIF language is specified in Annex B, An XML dialect using
CL semairtics is specified in Annex C.

6 Common Logic abstract syntax and semantics
This sectipn describes the normative aspects of Common Logic’s syntax afid semantics.

6.1 Common Logic abstract syntax.

We descrjbe the syntax of Common Logic ‘abstractly’ here insorder to not be committed to any particujar
dialect’s slyntactic conventions.

6.1.1 Ablstract syntax categories

Each of the following entries is called an abstract syntax category. Additional terms in the entries may identify
sub-categpries, or may identify constituent parts of the category. Those terms being defined here gre
underlined for clarity. Other terms may be foundin the definitions of clause 3.

6.1.1.1 A\ text is a set, list, or bag of phrases. A piece of text shall optionally be identified by a name. A
Common Logic text may be a §equence, a set, or a bag of phrases; dialects may specify which is intended or
eave this undefined. Re-orderings and repetitions of phrases in a text are semantically irrelevant. However,
hpplications which transrait)or re-publish Common Logic text shall preserve the structure of texts, since other
hpplications are allowed fo utilize the structure for other purposes, such as indexing. If a dialect imposes

conditions on texts, these conditions shall be preserved by conforming applications. A text may be empty.

6.1.1.2 A\ phrase is either a module, a sentence, an importation, or a text with an attached comment.

6.1.1.3 A comment is a piece of data. Comments may be attached to other comments and to commented phrase$.
No particular restrictions are placed on the nature of Common Logic comments; in particular, a comment may
be“Common Logic text. Particular dialects may impose conditions on the form of comments.

6.1.1.4 A module consists of a name, an optional set of names called the exclusion set, and a text called the
body text. The module name indicates the ‘ocal’ universe of discourse in which the text is understood; the
exclusion set indicates any names in the text which are explicitly excluded from this local universe. A module
name may also be used to identify the module.

6.1.1.5  An importation contains a name. The intention is that the name identifies a piece of Common Logic
content represented externally to the text, and the importation re-asserts that content in the text. The
notion of identification is discussed more fully in clause 6.3.1 below.

6.1.1.6 A sentence is either a quantified sentence or a Boolean sentence or an atom, or a sentence with an
attached comment, or an irregular sentence.

8 © ISO/IEC 2007 — All rights reserved
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6.1.1.7 A guantified sentence has (i) a type, called a quanitifier, (ii) a finite, nonrepeating sequence of names
and sequence markers called the binding sequence, each element of which is called a binding of the
quantified sentence, and (iii) a sentence called the body of the quantified sentence. Every Common

Logic dialect shall distinguish the universal and the existential types of quantified sentence
or sequence marker which occurs in the binding sequence is said to be bound in the body.
name or sequence marker which is not bound in the body is said to be free in the body.

. A name
Any

6.1.1.8 A Boolean sentence has a type, called a connective, and a number of sentences called the
components of the Boolean sentence. The number depends on the particular type. Every Common
Logic dialect shall distinguish five types of Boolean sentences: conjunctions and disjunctions, which

bava-aovnunabar of aomananante ool fionaaond bhicanditiaanala abink Ihay svaothofiaz
v e—arty oot UT CUTTTPOTTCTIS T T o Cai oS- arta DTCUTTATO OTTATS - WO T Nav e CAaTy —tvwoO

components, and negations, which have exactly one component.

NQTE The current specification does not recognize any particular irregular sentence forms. This.category
in the abstract syntax to accommodate syntactic extensions to Common Logic whose semantics~cannot be f]
within Common Logic. Examples include modalities, non-monotonic connectives and imperative €onstructions.

6.1.1.9  An atom is either an equation containing two arguments, which are terms, of is an atomic s

is included
Llly defined

entence,

which consists of a term, called the predicate, and a term sequence called the argument s¢
the elements of which are called arguments of the atom.

NQTE Dialects which use a name to identify equality may consider it to bea’predicate, and treat an equ
atgmic sentence.

6.1.1.10 A term is either a name or a functional term, or a term-with an attached comment.

6.1.1.11 A functional term consists of a term, called the operator, and a term sequence called the a
sequence, the elements of which are called arguments of the functional term.

6.1.1.12 A term sequence is a finite sequence of terms or sequence markers.

NQTE Term sequences may be empty, but a' functional term with an empty argument sequence s
idgntified with its operator, and an atomic sentence with an empty argument sequence shall not be identif
predicate.

6.1.1.13 A vocabulary is a set of names and sequence markers.

6.1.1.14 Names and sequence\markers are disjoint syntax categories, and each is disjoint from all
syntax categories(

THis clause completely”describes the abstract syntactic structure of Common Logic. Any fully ¢
Coemmon Logic dialect'shall provide an unambiguous syntactic representation for each of the aboV
recognized expressions, except for irregular sentences.

Sgntence types are commonly indicated by the inclusion of explicit text strings, such as “forall” fo
sentencevand “and” for conjunction. However, no conditions are imposed on how the various

bquence,

ation as an

rgument

hall not be
ed with its

pther

onformant
e types of

universal
syntactic
ct are not

categaries are represented in the surface forms of a dialect. In particular, expressions in a diale
reibired to consist of character strings.

6.1.2 Metamodel of the Common Logic Abstract Syntax

In order to better describe the structure of the abstract syntax, this section provides a metamodel showing
relationships among the syntactic categories, and describes some of the rationale for decisions. The abstract

syntax categories and their allowable structure is depicted using UML class diagram notation [5].
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+identifierForText

+narmedText +cormmented Text
WNameForText 0. Text 21
+hody 0.*
Name Hext
. - PhraseForText
name : String +phrase
A for -
+excludediame ModuieBody Phrase CommentedText
ExcludedNarme Z}
+exclusionSet +moduleForBody | | I I | |feommentForTex
g 077 [ | -
ExclusionSet Excludedset | Module Importation Sentence Comment
1.1 T comment : String
+exclusionZet  +module 1 T
+module +context
ModuleName
+IocaID0ma|1n W armaFor mportation
Identifier
1
0.1 +assertedContent

Figure 1 — Structure of a text and the taxonomy of the phrase.category text

14

Sentence

+sentence
CormmentFors entence
+comment
0.
Atom BooleanSentence C tedSentenice IrregularSentence QuantifiedSentence
comment: String
Conjunction Disjunction Negation Implication~| | Biconditional ExistentialQuantification | | UniversalGQuantification

Figure 2 — Abstract syntax of sentence and its sub-categories

ModuleName

HocalDomain
1

ldentifier

Excludediame

+excludedMame
.

The module name Indicates the
tocal' universe of discourse in

which the text is unde rstood.

W

[ Name

+phrasze
Phrase |57 PhraseForText
ModuleBodd The exclusion fist indicates
any names in the text which
+moduleForBod e are explicitly excluded from
0.x this local universe.
Module [ Excludedial ExclusionSet
o.* 0.1
1 T module +exclusionSet 0.*
+module +exclusionset

Figure 3 — Abstract syntax of a module
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Sentence
1
+hody

QuantificationForSentence

{ordered}
+iuantifiedSentence +hinding

E
QuantifiedSentence |U--1 0..2| Binding
| AindingSecuancalar Cugnt fedSentancs

1 1
+hindin +hinding

+yuantification
0.1

BoundName BoundSequencelarker
UniversalQuantification ExistentialQuantification
+h0und§aqn +houndS equencetathker

‘ Name ‘ SequenceMarker

Figure 4 — Abstract syntax of a quantified sentence

Figure 4 depicts the abstract syntax of a quantified sentence. A universally’quantified sentence is a|quantified

sentence whose quantifier is universal. An existentially quantified sentence is a quantified senterjce whose
guantifier is existential.

BooleanSentence

‘ Conjunction ‘ Disjunction ‘ Negation Implication Biconditional
0.1 0.1 0.1 0.1 0.1 0.1 0.1
+conjunction +disjunction| +negatiar| +implicatian +implication  +hiconditional +hiconditional
AntecedentForimpication LvalueForBiconditipnal
Conjunction Disfunction Ne gatedJentence ConsquentForimplication RvgjueForBiconditional
+CU”JUDnCl +disjanct +sentence +antecedent ?consequent +value 41-rvalue

Sentence

are emnpty cases of Conjunction (true) and Disjunction (false). That is
why a Disjunction or Conjunction of zero sentences is allowed.

There are no explicit true' and false' elements in the metamodel. These j

Figure 5 — Abstract syntax of a boolean sentence
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Argument ] Term
M. 1 1 1
+argument +predicate +hvalue +rvalue
{orderad} PredicateFoistomicSentence  LyalueForEquation RvzlueForEquation
+atomicSentence +equatDiorl +equation
ArgumentSequence FordtoricSentence o ~ 0.

Seq

uenceMarker 0+ AtemicSentence Equation

+atomicSentence

a
o

Figure 6 — Abstract syntax of an atom

6.1.3 Ab

A dialect
Common
sequence
7.1forad

Dialects mpay in addition provide for.ather forms of sentence construction not described by this syntax, but

order to
categories
which are
Logic sen
“syntactic
quantified
account o

The only

CommentedTerm Name FunctionalTerm | ArqumentSequenceForFunctionalTerfe/ | Argument
comment : String 0.* 0
o1 o+ +HunctionalTerm +argument
+commerted Term rHunctionalTerm {ordered}
CommentForTetm OperatorForFunctionalTerm
+Herrm +operator
14 1

Term SequenceMarker

Figure 7 — Abstract syntax of a term“and term sequence

stract syntactic structure of dialects

Vhich provides only some types of the Common Logic expressions is said to be a syntactically pan
Logic dialect, or syntactically partially,;)conformant. In particular, a dialect that does not inclu
markers, but is otherwise fully corformant, is known as a syntactically compact dialect. See clau
escription of some relationships between syntactic and semantic conformance.

e fully conformant, such-constructions shall either be new categories defined in terms of the
, or be extensions of these categories (e.g. new kinds of Boolean sentence, or kinds of quantifi
equivalent in meaning to a construction using just this syntax, interpreted according to the Comm
antics; that is, they can be considered to be systematic abbreviations, or macros; also known
sugar’. The CLIF dialect, described in Annex A, contains a number of syntactic sugared forms

ial
de

n
se
br)
on
as
for

conformance.)

indefined terms in the abstract syntax clause are name and sequence marker. The only requi

syntactic

constraint on the basic lexical categories of name and sequence marker are that they shall

and atomi¢sentences. (Other types of compliance are also recognized: see clause 7 for a {ull

d
e

exclusive. Dialects intended for transmission of content on a network should not impose arbitrary or
unnecessary restrictions on the form of names, and shall provide for certain names to be used as identifiers
of Common Logic texts; that is, character strings used as identifiers in a dialect shall be parseable as
Common Logic names in that dialect. Dialects intended for use on the Web should allow Universal Resource
Identifiers, International Resource Identifiers and URI references to be used as names [2] [4]. Common Logic
dialects should define names in terms of Unicode (ISO/IEC 10646:2003) conventions.

12
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There is no notion of ‘bound variable’ in the CL abstract syntax. Names that can occur bound are not required
to be lexically distinguished from those that can (only) occur free, nor are names required to be partitioned into
distinct classes such as relation, function or individual names. There are no sortal restrictions on names.
Particular Common Logic dialects may make these or other distinctions between subclasses of names, and
impose extra restrictions on the occurrence of types of names or terms in expressions — for example, by
requiring that names that can occur bound (i.e., the variables of traditional first-order languages) be written
with a special prefix, as in KIF, or with a particular style, as in Prolog; or by requiring that operators be in a
distinguished category of relation names, as in traditional first-order syntax.

A dialect may impose particular semantic conditions on some categories of names, and apply syntactic

(o]

strainte ta limit whara cuch namac accour in avnraccinne Far avamnla tha Cl IE cvuntay traqatc n
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merals as

h3

A

thg
re
ng

A
te

ving a fixed denotation, and prohibits their use as identifiers.
Hialect may require some names to be non-discourse names, which are understood not tQ' denote|

b universe of discourse. This requirement may be imposed, for example, by partitioning-the 'vocab
uiring names that occur in certain syntactic positions to be non-discourse. A dialect’with non

segregated dialect shall provide sufficient syntactic constraints to guaranteé-that in any syntact
t of the dialect:

e Every name shall be classified as either discourse or as non-discourse.

¢ No name shall be classified as both discourse and non-disgourse.

¢ No non-discourse name shall be an argument of an atom or functional term.

¢ No non-discourse name shall be bound in a quantified sentence.

mes is called segregated. Names which are not non-discourse names are called discourse namesg.

entities in
Llary or by
tdiscourse

cally legal

A4 the presence of non-discourse names affects\the semantics, special conditions apply to segregated
dialects.

A [dialect which is not segregated is called’ non-segregated. All names in a non-segregated dialect are
digcourse names.

6.

TH

P Common Logic semantics

e semantics of Common Ldgic is defined in terms of a satisfaction relation between Common Log

mathematical structures called interpretations.

TH
a
na

Ar
su

e vocabulary of a Cemmon Logic text is the set of names and sequence markers which occur in {
segregated dialect;) the names in vocabularies are partitioned into discourse names and non
mes.

interpretation I of a vocabulary V is a set UR; , the universe of reference, with a distinguished
bset UDy, the universe of discourse, and four mappings:

c text and

he text. In
discourse

nonempty

o’ rel; from UR; to subsets of UD/* = {<xj... x> | X1....X, € UDp (i.e.. the set of finite se

uences of

©l

elements of UDj). Note that the empty sequence is in UD*, for any UDy;

e fun; from UR; to total functions from UD;* into UDy, that is, to functions that map each sequence in

UD;* to a (unique) element of UDy;

e int;from names in V to UR;, such that int;(v) is in UDy if and only if v is a discourse name;

NOTE If the dialect recognizes irregular sentences, then they are treated as names of propositions, and int;

also includes a mapping from the irregular sentences of a text to the truth values { true, false }.

e seqsfrom sequence markers in V to UD;*.

SO/IEC 2007 — All rights reserved
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Intuitively, UDy is the universe or domain of discourse containing all the individual things the interpretation is
‘about' and over which the quantifiers range. UR; is a potentially larger set of things that might also contain
entities which are not in the universe of discourse. In particular, UR; might contain relations not in UD; to serve
as the interpretations of the non-discourse names in a segregated dialect. All names are interpreted in the

same way, whether or not they are understood to denote something in the universe of discourse; that is why
there is only a single interpretation mapping that applies to all names, regardless of their syntactic role. In

particular, rel)(x) is in UD;* even when x is not in UD;. When considering only segregated dialects, the
elements of the universe of reference which are outside the universe of discourse may be identified with their
corresponding values of the rel; and fun; mappings, which are then re-interpreted to be the identity mapping.

The resul s 3 ; 8 s — g-a—mere
traditionall|interpretation structure for the segregated syntax of traditional first-order logic. On the other-hand,
when considering only non-segregated dialects, the distinction between universes of reference and disceu
is unnecesgsary, since they may be considered to be identical. The distinction is made here in order to givg a
uniform tr¢atment of both segregated and non-segregated dialects.

Irregular gentences are treated as though they were arbitrary propositional variables. Note this does not affect
the CL inferpretations of any CL sentences which occur as syntactic components of an jirregular sentence.
Note also| that, although sequence markers are mapped into finite sequences in.an, interpretation, these
sequencep are not denoted by names, and so are not required to be in the universe-of.reference.

The assignment of semantic values to complex expressions — notably, thekassignment of truth values|to
sentenceq — requires some auxiliary definitions.

Let S be 4 subset of V. An interpretation J of V is an S-variant of I if itds exactly like I except that int; and s¢q;
might differ with inf; and seq; on what they assign to the members_ef'S. More formally, J is an S-variant of [ if
UR; = URy, UD; = UDy, rely = rel;, funy = funy, int(n) = int(n),for names n ¢ S and seq(s) = seqj(s) for
sequence|markers s ¢ S.

If E is a slibset of UDy, then the restriction of I to E is anlirterpretation K of the same vocabulary and over the
same uniyerse and with intx = inf; and seqx = seqy, but where UDg = E, relx(v) is the restriction of reli(v) to [E*
and funk(y) is the restriction of funyiv) to E*->E;for all v in the vocabulary of /. If N is a set of names, the
retraction pf I from N, [I<N], is the restriction of\lto the set (UD; — {int/{(v): vin N }).

If s =<sy,|..., s,> and t = <ty, ...., t,,> are-finite sequences, then s;t is the concatenated sequence <sy, ..., s;,[t1,
...y tw>. Inparticular, s;<> = s for any-sequence s.

The value|of any expression E-in-the interpretation 7 is given by following the rules in Table 1.

14 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2a2de7c6cc8000e40f79d1e704317b8a

ISO/IEC 24707:2007(E)

Table 1 — Interpretations of Common Logic Expressions

If E is an expression of the form Then I(E) =
E1 [name N int;(N)
E2 |sequence marker S seqj(S)

E3

term sequence T ... T, with Ty a term

<[(T)>/(<T; ... T, >)

term sequence T, ... T, with Ty a sequence
marker

I(T1);/(<T2 ... T >)

term with operator O and argument sequence S

fun/(1(0))(/(S))

Atom which is an equation containing terms T, T,

true if I(T) = I(T,), otherwise false

Atomic sentence with predicate P and argument
sequence S

true if I(S) is in rel{{(P)), otherwise false

boolean sentence of type negation
and component C

true if I(C) =false, otherwise false

F9 | boolean sentence of type conjunction truesf 1(Cy) = ... = I(C,) = true, otherwiselfalse
and components C; ... C,
H10 | boolean sentence of type disjunction false if (C1) = ... = I(C,) = false, otherwise true
and components C; ... C,
§11 |boolean sentence of type implication false if I(C;) = true and I(C;) = false, ptherwise
and components C;, C, true
H12 | boolean sentence of type biconditional true if 1(C1) = I(C>), otherwise false.
and components C;, C»
H13 | quantified sentence of type universal true if for every N-variant J of I, J(B) is true;
with bindings N and bedy B otherwise false
H14 | quantified sentence of type existential true if for some N-variant J of I, J(B) is true;
with bindings N and body B otherwise false
B15 |irregularsentence S inty(S)
H16 }phrase which is a sentence S 1(S)
170 nhracavvhich 1o A T Artatinn At~ oA N L teiia of TV TNV — trin athanaica falea
H—phrase-which-isar-mp ortation-centaining-rame-N—roe-HHtex{HN Y —true-etherwise-false
E18 | module with name N, exclusion set L and body true if [/<L](B) = true and rel(/(N)) = UD/<r;",
text B otherwise false
E19 |text containing phrases S S. true if I(S1) = ... = I(S,) = true, otherwise false
E20 | atext T with a name N

UR; contains a named text value t with text(t) =
T and name(t) =N

© ISO/IEC 2007 — All rights reserved
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The meaning of the function text in clauses E17 for importation and E20, and the associated notion of a
named text value, are described in the next section.

These are the basic logical semantic conditions which all conforming dialects must satisfy. A dialect may
impose further semantic conditions in addition to these. A dialect with extra semantic conditions is a semantic
extension. In particular, semantic extensions may impose syntactic and semantic conditions on irregular
sentences, but shall not use irregular sentence forms to represent content that is expressible in Common
Logic text.

A semantic extension which fixes the meanings of certain special names (such as datatypes), or specifies
relationsh PSs betweenr—Commoen Luy;u and—othet ||a|||;||y conventiot 1S3 steh—as—retwork—identifieation
conventions, is called external. External semantic constraints may refer to conventions or structures which gre
defined olitside the model theory itself. For example, the CLIF dialect refers to numbers. The semantics|of
importations, described in the next section, is external and normative.

Table 1 gpecifies no interpretation for comments. Phrases with a comment and an empty, text may pe
considerefl to be vacuously true; expressions with attached comments shall have identicalruth-conditions [as
the same [expressions with the comments not attached. Thus, adding or deleting comménts does not change
the truth-gonditions of any Common Logic text. Nevertheless, comments are part ofthe formal syntax ahd
applications should preserve them when transmitting, editing or re-publishing~€ommon Logic text.|In
particular,|/a name used to identify a phrase in Common Logic is understood to be)a globally rigid identifier| of
that text ds written (see next section), so that the same name shall not be used to refer to a different text,
even if thg texts have the same meaning.

6.3 Importing and identification on a network

This sectipn applies only to dialects which support importations ‘and/or named texts. It is normative when it
applies. (This treatment of naming and identifying is partly based-on that in [6].)

6.3.1 Importations and named phrases

The meanjing of an importation phrase is that the(hame it contains shall be understood to identify some

protocols jassociated with the network: The most widely used network is the World Wide Web [7], but the
definition
nodes which uses special conyentions for communication may be considered to be a Common Logic network.
A network|is presumed to support communication and publication of Common Logic content in some subsef] of
dialects. XCL is intended™to” be a general-purpose dialect for distributing Common Logic content on gny
network which supports XML.

Names uged to name texts on a network are understood to be rigid and to be global in scope, so that the
name can be,used to identify the thing named — in this case, the Common Logic text — across the enfjre
communlatton network (See [8] for more fuII dlscu35|on ) A name which is gIobaIIy attached to its denotatln

the use of such names to identify, locate and transmlt pieces of information across the network on which the
dialect is used. While the details of such conventions are beyond the scope of this International Standard, we
can summarize their effect by saying that the act of publishing a named Common Logic text is intended to
establish the name as a rigid identifier of the text, and Common Logic acknowledges this by requiring that all
interpretations shall conform to such conventions when they apply to the network situation in which the
publication takes place.

Named texts are not required to be in 1:1 correspondence to documents, files or other units of data storage.
Dialects or implementations may provide for texts to be distributed across storage units, or for multiple named
texts to be stored in one unit. The naming conventions for text may be related to the addressing conventions
in use for data units, but this is not required. Texts may also be identified by external naming conventions, for
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example by encoding the text in documents or files which have network identifiers; the Common Logic
semantics described in this section shall be applicable to all names used as network identifiers on a network
on which Common Logic texts are published or transmitted.

The act of naming a text is distinct from that of asserting the truth of the text itself. Publishing a named text
does not, in itself, necessarily make any claim about the truth of the text; but it does make a claim about the
denotation of the name of the text.

In order to state semantic conditions on identifiers we need to assume appropriate values to exist in the
universe of dlscourse The semantlc entlty correspondmg toa named text is caIIed a named text value. The
exg e-of-anamec vortantbut-the-semar c i s—eonsisting of

satisfy. The global rigidity of the naming is captured by the universality of this requirement,,Note thal this is an
external semantic condition since it refers to a structure defined by the network, protocols. It may be
considered to be a semantic condition on the network.

iff £ is a text value in UR; and name(t) is in V, then int(name(t)) =

THe publication of a text with a name on a communication network‘is considered to be an assertion of the
existence of an appropriate named text value, with global scope;f.e. one that all interpretations gf any text
avpilable on the network are required to acknowledge. This £equirement is included in Table 1, entry E20,
which can be understood to mean:

publication on the network of: |requires that for any interpretation 7 of a text on the network:

ERO | atext T with a name N UR; contains a named text value t with text(t) = T and name(t) =

Since the notion of importation amounts-to a virtual copying of one piece of text into another (in fact, it is a
virtual copying of the importation closure, since one has to consider the case where the imported text itself
contains an importation of another text), this makes an implicit assumption that the texts can be interpreted
together, and the truth-conditions given above reflect this by applying the interpretation of the|importing
phrase directly to the importedtext. This means, in effect, that any use of this notion of textual impgrting shall
beg based on the assumption that the texts are mutually interpretable. For example, importing impli¢s that the
guantifiers in the imported text shall be interpreted to range over the same domain as those in the importing
text. All texts whichCare published and identified on a network shall be mutually interpretable with all other
texts on the network which can import them, over the same universe of reference and domain of discourse,
and with their/ocabularies merged. This condition applies to all texts which might possibly import gther texts,
even if theydo'not in fact do so in a particular state of the network.

Re¢al networks, being implementations, are subject to errors or breakdowns. The rigid naming cgnventions
dgscribed in the section are understood to apply even under such failure conditions. Thus for examgle if a URI
is Tsedomthre-Webtobearigic-dentifrer of sometextthermitremamsamdentifrer everrwhermamattempt to
use it in an HTTP get protocol produces a 404 error. Applications shall not treat communication errors or
failures as an indication that a name does not denote or is a non-discourse name.

6.3.2 Mixed networks

Text may be published in more than one dialect on a single network. This International Standard refers to
such a situation as a mixed network. Information exchange and publication on a mixed network should be
conducted in such a way that all agents can represent content written in any text in use on the network. One
way to achieve this is to use the most permissive dialect for information transmission, and to require agents to
express their content in this dialect.
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In order to maintain mutual interpretability, any text in a segregated dialect which is published on a mixed
network shall be published in such a way that any importing of that text into another text written in an non-
segregated dialect can express the content of the imported text in a way that allows mutual interpretability.
This means in particular that a name shall be provided for the domain of discourse of text in any segregated
text, and that any non-discourse names occurring in such text can be recognized efficiently by applications
which process non-segregated text. The recommended practice in such cases is that the segregated text be
replaced by non-segregated text in which all quantifiers are restricted or guarded by the segregated domain
name, and all non-discourse names are asserted to be outside that domain. Modules provide a general-
purpose technique for such publication; the segregated text can be published as the body text of a module,
with the non-discourse names which occur in the text included in the exclusion list of the module. The module

name may ha tcad toidantifii o camman tnivarca of diconiren aconniatad vaith tha dialant Ay o IanAal inh o e
n PO CotO1G ety - SO O oV o OO CouUTrSCo oSOttt C v it e o e - O rocarutr vy enpo

of discourpe special to the text in the module.

Networks [supporting segregated dialects which have lexical conventions for distinguishing domain.fiem ngn-
discourse|names may require agents to recognize such lexical distinctions even when using segregated teixt,
and apply] suitable translations where needed, as part of the transfer protocol. However, such conventigns
cannot support information exchange outside that network, so are not considered to be fully'ggnformant.

6.4 Satjsfaction, validity and entailment.

A Commadn Logic set of sentences, or text, T is satisfied by an interpretation 7 justywhen I(S)=true for every S
in T. A text is satisfiable if there is an interpretation which satisfies it, otherwise it is unsatisfiable, [or
contradictpry. If every interpretation which satisfies S also satisfies T, then,S entails T.

Common |logic interpretations treat irregular sentences as opaque sentence variables. In a dialect which
recognizes irregular sentences, the above definitions are used to refer to interpretations determined by the
semanticq of the dialect; however, when qualified by the prefixing.-adjective or adverb “common-logic”, as|in
“commonlogic entails”, they shall be understood to refer to.linterpretations which conform exactly to the
Common |Logic semantic conditions. For example, a dialect might support modal sentences, and its semant|cs
support the entailment (Necessary P) entails P, but this weuld not be a common-logic entailment, even if the
language |was conformant as a Common Logic extension. However, the entailment (Necessary P) entgils
(Necessafy P) is a common-logic entailment.

Several of the later discussions consider restricted classes of interpretations. All the above definitions may [pe
qualified tp apply only to interpretations in a_certain restricted class. Thus, S foo-entails T just when for gny
interpretafion 7 in the class foo, if I satisfies'S then I satisfies T. Entailment (or unsatisfiability) with respect t¢ a
class of interpretations implies entailment:(or unsatisfiability) with respect to any subset of that class.

When degcribing entailment of I from S, S is referred to as the antecedent, and T the conclusion, of the
entailmen

6.5 Sequence markers;recursion and argument lists: discussion

Sequence markers-take Common Logic beyond first-order expressivity. A sequence marker occurring in fan
argument|sequence“stands for an arbitrary finite sequence of arguments. A universal sentence bindind a
sequence|marker-has the same semantic import as the infinite conjunction of all the expressions obtained [by
replacing the.sequence marker by a finite sequence of names, all bound by universal quantification.

This ability to represent infinite sets of sentences in a finite form means that Common Logic with sequence
markers is not compact, and therefore not first-order; for clearly the infinite set of sentences corresponding in
meaning to a single sentence quantifying a sequence marker is logically equivalent to that sentence and so
entails it, but no finite subset of the infinite set does. However, the intended use of sentences containing
sequence markers is to act as axiom schemata, rather than being posed as conclusions, and when they are
restricted to this use the resulting logic is compact. This amounts to allowing sequence markers to be bound
only by universal quantifiers at the the top phrase level of a text, and restricting these sentences to be used
only as axioms, never posed as conclusions. This restriction is often appropriate for texts which are
considered to be ‘ontologies’, i.e. authoritative information sources representing a conceptualization of some
domain of application, intended to be applied to other data.
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A compact dialect which does not support sequence markers can imitate much of the functionality provided by
sequence markers, by the use of explicit argument lists, represented in Common Logic by terms built up from
a list-constructing function. A sequence marker translates into the name of a list, and quantification over list
names replaces quantification over sequence markers. The finiteness condition on sequences then
corresponds to an implicit fixed-point assumption made on all ‘standard’ models of the list axioms. Such
conventions are widely used in logic programming applications and in RDF and OWL. The costs of this
technique are a considerable reduction in syntactic clarity and readability, the need to allow lists as entities in
the domain of discourse, and possibly the reliance on external software to manipulate the lists. The advantage
is the ability of rendering arbitrary argument sequences using only a small number of primitives, and the use
of a compact base logic. Implementations based on argument-list constructions are often limited to
copventional-first-orderexpressivity—and—fail-te—suppertal-nfererces—rvelvng—adantification—everlists. This
hy be considered either as an advantage or as a disadvantage.

6.p Special cases and translations between dialects

A segregated dialect in which all operators and predicates are non-discourse names ‘and all nonidiscourse
names are operators or predicates is called a classical dialect.

Arn interpretation I is flat when UD; = UR; . It is extensional when rel; and fungare’ the identity functign on (UR;

- WD), so that the entities in the universe of reference outside the domain are the extensions of the non-
digcourse names. These are appropriate for, respectively, a non-segregated dialect, and a classigal dialect.
THe general form of interpretation described above allows both kinds of-dialects, and others, to be interpreted
by| a single construction.

Fdr non-segregated dialects, only flat interpretations need be considered: for given any interpretation 7 there is
a flat interpretation J which satisfies the same expressions of any text of the dialect as 7 does. |J may be

obtained by simply declaring UR; to be UDy; for a non-segregated dialect, all names denote jn UD; so
elg¢ments outside UDy are irrelevant to the truth-conditions.

Fdr classical dialects, only extensional interpretations need be considered: for given any interpretatjon 7 there
is [an extensional interpretation J which satisfies the same expressions of any text of the dialect ag 7 does. J
may be obtained by replacing /(x) by funi(I(x)) for every operator x and by rel;(/(x)) for every predicdte x in the
vocabulary, and removing them from.the)domain if they are present. Since all operator and predicates in a
classical dialect influence the truth-conditions only through their associated extensions, this does|not affect

any truth-values. Formally, UD; < UD; — {I(v): v an operator or predicate in V }, int;(x)=int;(x) for|discourse
names, int;(x)=rel;(int;(x)) for predicates x and int;(x)=fun,(int;(x)) for operators x.

6.6.1 Translating between dialects

A franslation is a mapping from expressions in a text in some dialect A, the source dialect, to expregsions in a
text in some dialect/ B, the target dialect, such that for every interpretation 7 of the vocabulary of the text in A
there is an interpretation J of the vocabulary of the text in B, and for every interpretation J of the vogabulary of
the text in B there is an interpretation 7 of the vocabulary of the text in A, with I(E)=J(tr(E)) for any ¢xpression
E [n the_textin A, where tr is this translation. Since all Common Logic dialects have the same truth-¢onditions,
trgnsldtion is usually straightforward. Complications arise however in translating between segregated and non-
segfegated dialects.

Translation from a segregated dialect A into an non-segregated dialect B requires the translation to indicate
which terms are non-discourse in A. Since all names in the non-segregated dialect denote entities in the
domain, it is necessary for the translation to introduce a discourse name whose extension in B is the domain
of an interpretation of A, and the for the translation to restrict all quantifiers in the text to range over this
domain, and assert that non-discourse names of the segregated dialect denote entities outside this domain.
No other translation is required. The module construction provides a general-purpose technique for such
translations: text in A has the same meaning as a module in B named with the domain name and with the non-
discourse names of the text listed in the exclusion list of the module.
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Translation from an non-segregated dialect B into a segregated dialect A requires that names are used so as
to respect the restrictions of the dialect. This may require adding axioms to the translations in order to ensure
that the domain of an interpretation of the segregated translation of any text corresponds to the universe of
reference of an interpretation of the non-segregated text. There is a general technique called the holds-app
translation for translating any Common Logic dialect into a similar classical dialect. We assume that we have
available a predicate holds and an operator app which do not occur in any vocabulary. Specifically (for non-
segregated dialects), an atomic sentence with predicate P and argument sequence S; ... S, translates into an
atomic sentence with predicate holds and argument sequence P S; ... S,. A term with operator O and

argument sequence S; ... S, translates into a term with operator app and argument sequence O S ... S, .
The introduced predicate and operator require no other axioms: their only role is to allow the operators and
predicateg of the B dialect to denote entities in the domain of the A dialect translation. (The holds-app
translatior) for segregated dialects is somewhat more complex to state but is no less obvious.)

Some diajects impose notational restrictions of various kinds, such as requiring bound names, to have a
particular [lexical form, or requiring operator and predicates to be used with a particular length.of argument
sequence| (conventionally called the arity of the operator or predicate). Translation into a.dialect with such
restrictions can usually be done by re-writing names to conform to the restrictions ,and”by ‘de-punning’
occurrences of a name which are required to be made distinct in the target dialect, for-example by adding
suffixes td indicate the arity. In these cases also it may be necessary to introduce distinct holds-n and apg-n
predicateg and operators for each arity. Applications which are required to faithfully translate multiple texts
shall maintain consistency between such name re-writings.

7 Conformance

There are|three kinds of conformance that can be specified for Common Logic. There can be conditions on a
dialect (i.4., the specification of a language), conditions on an application (that conforms to the standard) and
conditiong on a network.

7.1 Dialect conformance

These ardg really conditions on a specification of a language or notation, in order for it to count as a CL dialect.
Conformapce is specified in two ways: syntactic and semantic. A dialect's syntactic and semartic
conformaice can be specified separately, although not all combinations may be useful or meaningful.

7.1.1 Syntax

A dialect is defined over some set of inscriptions, which shall be specified. Commonly this should be Unicode
character| strings (as specified. i ISO/IEC 10646:2003), but other inscriptions e.g. diagrammatical
representations such as directed-graphs or structured images are possible. A method shall be specified for
the dialect which will unambiguously parse any inscription in the set, or reject it as syntactically illegal. Ror
Unicode character string insefiptions, a grammar in EBNF is a sufficiently precise specification. A parsing is pn
assignment of each part-of a legal inscription into its corresponding CL abstract syntax category in clause
6.1.1, and|the parsed inscription is an expression.

A dialect |s syntactically fully conformant if its parsings recognize expressions for every category of the
abstract qyntax ‘in cIause 6.1.1. For Common Logic conformlty, d|aIects or sub-dialects whose parsings
include othe ify
how these categorles to be mapped into the abstract syntax categorles deflned in 6.1.1. If a dialect conforms
as in (a), such a dialect or sub-dialect shall be referred to as semantic extensions (see section 7.1.2 below). It
is conformant as a syntactic sub-dialect if it recognizes at least one of the CL categories; but any dialect
shall recognize some form of sentence category. One particular case of syntactic sub-dialect is identified,
called a compact sub-dialect which is a dialect that recognizes all categories except sequence markers.

A dialect is syntactically segregated if the parsing requires a distinction to be made between lexical
categories of CL names in order to check legality of an expression in that dialect. Segregated dialects shall
specify criteria which are sufficient to enable an application to detect the category of a name in the dialect
without performing operations on any structure other than the name itself.
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7.1.2 Semantics

Any CL dialect shall have a model-theoretic semantics, defined on a set of interpretations, called dialect
interpretations, which assigns one of the two truth-values true or false to every sentence, phrase (except
comment) or text in that dialect.

A dialect is exactly semantically conformant when, for any syntactically legal sentence, phrase (except
comment) or text T in that dialect, the following two (separate) conformance conditions are true:

e For every dialect interpretation J of T, there exists a Common Logic interpretation 7 of T with /(T) =J (T)

e For any Common Logic interpretation 7 of T, there exists a dialect interpretation J of T with~I(T)) = J (T)

It [follows that the notions of satisfiability, contradiction and entailment corresponding”to the dialect
interpretations, and to Common Logic interpretations, are identical for an exactly conforming dialect.

Syntactically segregated dialects may be required to satisfy additional conditions, see below.

THe simplest way to achieve exact semantic conformance is to adopt the \€L/model theory as the model-
theoretic semantics for the dialect, but the definition is phrased so as to_allow other ways of formulating the
semantic meta-theory to be used if they are preferred for mathematical or other reasons, provided only that
satisfiability, contradiction and entailment are preserved.

A |semantic sub-dialect is a syntactic sub-dialect (see cladse’ 7.1.1 above) and meets the| semantic
conditions; that is, it recognizes only some parts of the full Common Logic and its interpretations are
equivalent to the restrictions of a Common Logic interpretatioen‘to those parts.

A semantic extension is a dialect which satisfies the-first condition, but does not satisfy the second|condition.
In[other words, a semantic extension dialect has some part(s) whose interpretation is more constrained than
théy would be by a CL interpretation. Any dialectwhich imposes non-trivial semantic conditions op irregular
sentences is a semantic extension in this sense.

THis allows a semantic extension to apply-<external” semantic conditions to irregular sentences, in addition to
thé CL semantic conditions. CLIF is an:example of a semantic extension, by virtue of the semantic conditions
it imposes on numbers and quoted strings.

Sgmantic extensions shall be\referred to as "conforming semantic extension" or "conforming gxtension”,
rather than as exactly conformant or simply as "conformant". For sentences, phrases and f{exts of a
conforming extension, contradiction and entailment with respect to the Common Logic semantics implies
regpectively contradiction”and entailment with respect to the dialect semantics, but not vice ersa; and
satisfaction with respect to the dialect semantics implies satisfaction with respect to Common Logic
semantics, but not vice versa. This means that inference engines which perform Common Logic |nferences
will be correct, bat'may be less complete, for the dialect.

egregated dialect is a syntactically segregated dialect which requires names in one or more categories to
denate entities in the set over which its quantifiers range. For example, traditional first-order logic syntax
may_be interpreted in a way which requires that relation names not denote individuals. In onder to be
C ; ; — itt ; f ; ke syntactic
criteria which are sufficient to enable an application to detect that a dialect name is non-discourse in this
sense, and classify it syntactically as a non-discourse name, and (b) as part of the publication of any
published sentences, phrases or texts of the dialect, provide a name which can be used by other dialects to
refer to the universe of discourse of the published sentences, phrases or texts. That is, the dialect shall
specify, as a semantic condition in all dialect interpretations, that the relational extension of this name, when
used as a predicate, shall be true of precisely the entities in the domain of the interpretation. The module
construct in the abstract syntax is intended to facilitate this conformance requirement.

No dialect may restrict the range of quantification of a different dialect. Other dialects may treat all names as
discourse names, even those which are declared in a segregated dialect to be non-discourse.
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7.2 Application conformance

“Application” means any piece of computational machinery (software or hardware, or a network) which
performs any operations on CL text (even very trivial operations like storing it for later re-transmission.)

Conformance of applications is defined relative to a collection of dialects, called the conformance set.
Applications which are conformant for the XCL dialect may be referred to as ‘conformant’ without qualification.

All conformant applications shall be capable of processing all legal inscriptions of the dialects in the
conformance set. Applications which input, output or transmit CL text, even if embedded inside text processed

using othgrtextuatconventions, stattbe capabte of Tound=tripping—any Cttextthatis; they shattoutpotjor

transmit the exact inscription that was input to them, without textual alteration.

Applicatiops which detect entailment relationships between CL texts in the conformance set are correct when,
for any texts T and S in dialects in the conformance set, if the application detects the entailment,of T from S
then S common-logic entails T (that is, for any Common Logic interpretation 1, if I(S) =true then I(T)=true). The
application is complete when, for any texts T and S in dialects in the conformance set, ‘if S common-logic
entails T then the application can detect the entailment of T from S. (Note this requires,completeness ‘acrogs’
dialects in|the conformance set.)

Completeness does not require that the application can detect entailment in a semantic extension which is :I:ot
common-lpgic entailment. If a dialect is a semantic extension, then an application is dialect complete for that
dialect if, [for any dialect interpretation / of that dialect, /(T)=true whenever’I(S)=true, then the application
detects the entailment of T by S. Dialect completeness for D implies completeness for {D}, but not vice versa.

7.3 Network conformance

Conformance of communication networks is defined relative to-a-collection of dialects, called the conformance
set. A network is conformant when it transmits all expressions of all dialects in the conformance set withgut
distortion from any node in the network to any other node; and provides for network identifiers which satigfy
the semantic conditions E17, E20 and as described-in*clause 6.2. Network transmission errors or failures
which arelindicated as error conditions do not count @s distortion for purposes of conformance of a network.
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Annex A
(normative)

Common Logic Interchange Format (CLIF)

A.1 Introduction

Historically, the Common Logic project arose from an effort to update and rationalize the design
which was first proposed as a 'knowledge interchange format' over a decade ago and, in a simplified
bdcome a de facto standard notation in many applications of logic. Several features of Common L
ngtably its use of sequence markers, are explicitly borrowed from KIF. However, the /design phi
Cgmmon Logic differs from that of KIF in various ways, which we briefly review here.

First, the goals of the languages are different. KIF was intended to be a commonnotation into whic
of|other languages could be translated without loss of meaning. Common Légic is intended to b
information interchange over a network, as far as possible without requiring,'any translation to be
when it shall be done, Common Logic provides a single common semantic framework, rath
tactically defined interlingua.

of KIF [3]
form, has
bgic, most
osophy of

h a variety
b used for
done; and
er than a

Sgcond, largely as a consequence of this, KIF was seen as a “fullfanguage, containing representafive syntax

for a wide variety of forms of expressions, including for examplé-quantifier sorting, various definitig
d with a fully expressive meta-language. The goal was«to provide a single language into whi
iety of other languages could be directly mapped. Common Logic, in contrast, has been delibe
all'. This makes it easier to state a precise semantics’and to place exact bounds on the express
sets of the language, and allows extended langtiages to be defined as encodings of axiomat
ressed in Common Logic.

QY <O

ird, KIF was based explicitly on LISP. KIE-syntax was defined to be LISP S-expressions; and L
as were incorporated into the semanticsvof KIF, for example in the way that the semantics of

of a nested unlabelled parentheses, and could be readily parsed as LISP S-expressions, Com
not LISP-based and makes no-basic assumptions of any LISP structures. The recommended
gic interchange notation is based on XML, a standard which was not available when KIF wag
signed.

Q- nc < a-d

ally, many of the “new”)features of Common Logic have been motivated directly by the ideas a
work on languages-for the semantic web [9].

e name chosénfor Common Logic’s KIF-like syntax is the Common Logic Interchange Format (C
rimarily to identify it as the version being prescribed in this International Standard, and to distingu
ious other.dialects of KIF that may or may not be exactly compatible.

and 'CLIF are similar in several ways. Both languages contain as sub-dialects a syntax for clas

n formats
ch a wide
ately kept
veness of
c theories

SP-based
sequence

iables were defined. Although the CLIF surface syntax retains a superficially LISP-like appearance in its

mon Logic
Common
originally

ising from

LIF). This
ish it from

bsical first-

orgder/(FO) logic. Both languages have notation for sequence variables (called sequence mark

prs in this

International Standard). Both languages use exclusively a prefix notational convention, and S-expression style
syntax conventions. Both use parentheses as lexical delimiters. Both indicate quantifier restrictions similarly.

Some known differences between KIF and CLIF are as follows:
1. KIF requires ASCII encoding; CLIF uses Unicode encoding.
2. KIF has explicit notations for defining functions and relations, which CLIF does not.

3. KIF does not use the enclosed-name notation which CLIF has.
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4. KIF uses the ‘@ symbol as a sequence variable prefix; CLIF uses the three-dot sequence for
sequence markers.

5. KIF handles comments differently than CLIF and does not have the ‘enclosing’ construction.
6. KIF does not have the role-pair construction which CLIF has.
7. KIF does not have the notions of importation, texts, phrases, and modules which CLIF has.

8. KIF distinguishes variables from names, and requires quantifiers to bind only variables: CLIF does not
mekethedistmction:

9. Fiee variables in KIF are treated as universally quantified. Free names in CLIF are simply names, and
ng quantification is implied.

10. KIF restricts operators and predicates to be names; CLIF allows general terms, and also allows these
names to be bound by quantifiers.

11. KIF does not support the guarded quantifier construction.

A.2 CLIF Syntax

The follqwing syntax is written using Extended Backus-Naur Form (EBNF), as specified [by
ISO/IEC 14977:1996. Literal chararacters are 'quoted', sequences of\items are separated by commas, |
indicates p separation between alternatives, { } indicates a sequence of zero or more expressions in the
enclosed [ategory, - indicates an exception, [ ] indicates an optiohal item, and parentheses () are used [as
grouping ¢haracters. Productions are terminated with;.

The syntak is written to apply to ASCII encodings. It also applies to full Unicode character encodings, with the
change ngted below to the category nonascii.

The syntak is presented here in two parts. The first'deals with parsing character streams into lexical items: the
second is|the logical syntax of CLIF, written assuming that lexical items have been isolated from one another
by a lexical analyser. This way of presenting-the syntax allows the expression syntax to ignore complicatigns
arising from whitespace handling.

A.2.1 (Characters

Any CLIF|expression is encoded as a sequence of Unicode characters as defined in ISO/IEC 10646:2003.
Any character encoding whieh”supports the repertoire of ISO/IEC 10646:2003 may be used, but UTHK-8
(ISO/IEC 10646:2003, Annex'D ) is preferred. Only characters in the US-ASCII subset are reserved for spedial
use in CL|F itself, so that.the language can be encoded as an ASCII text string if required. This International
Standard pses ASCII 'characters. Unicode characters outside the ASCII range are represented in CLIF ASCII
text by a gharacter.coding sequence of the form \unnnn or \Unnnnnn where n is a hexadecimal digit character.
When transforming an ASCII text string to a full-repertoire character encoding, or when printing or otherwise
rendering |the text for maximum accessibility for human readers, such a sequence may be replaced by the
corresponding direct encoding of the character, or an appropriate glyph. Moreover, these coding sequendes
are understood as denoting the corresponding Unicode character when they occur in quoted strings (see
below).

The syntax is defined in terms of disjoint blocks of characters called lexical tokens (in the sense used in
ISO/IEC 2382-15:1999, clause 15.01 on lexical tokens). A character stream can be converted into a stream of
lexical tokens by a simple process of lexicalisation which checks for a small number of delimiter characters,
which indicate the termination of one lexical token and possibly the beginning of the next lexical token. Any
consecutive sequence of whitespace characters acts as a separator between lexical tokens (except within
quoted strings and names, see below). Certain characters are reserved for special use as the first character in
a lexical item. The double-quote(U+0022) character is used to start end names which contain delimiter
characters, the single-quote (apostrophe U+002C) character is used to start and end quoted strings, which
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are also lexical items which may contain delimiter characters, and the equality sign shall be a single lexical

ite

m when it is the first character of an item.

The backslash \ (reverse solidus U+005C) character is reserved for special use. Followed by the letter u or U
and a four- or six-digit hexadecimal code respectively, it is used to transcribe non-ASCIl Unicode characters in
an ASCII character stream, as explained above. Any string of this form in an ASCII string rendering plays the
same Common Logic syntactic role as a single ordinary character. The combination \' (U+005C, U+002C) is
used to encode a single quote inside a Common Logic quoted string, and similarly the combination \"
(U+005C, U+0022) indicates a double quote inside a double-quoted enclosed name string. In both cases, a
backslash is indicated by two backslashes \\ (U+005C, U+005C). Any other occurrence of the backslash

Cl aond fiill Bl

C

A
W
int
ex
did

A

TH

affer '//', and entire text blocks surroundedby '/* ... */', are treated as whitespace by any CL

TH

stfing or enclosed name. Names,_in CLIF text which contain the character sequences '//', '/*

sh

THg
Si

Al

Si
wih
wih
co

J2.2.1 White space

2.2 Lexical syntax

e make a distinction between lexical and syntactic constructs for convenience in dividingyup the pr
o two parts. This sub-clause may help implementers in identifying logical tokens\that make up
pressions, as shown in the next sub-clause A.2.3. Implementations are not required to adhg
tinction.

£ tor o on rroe T HEON RPN TRP-C 3 Auvantiane—aaaha-baitbh-A-S L] | raendaraa
TACCT TS arr IO T e ST T U UTC CUTTVCTTOOTTS appPTy 1T DUt 7Yoo oIt arrd o OTnoOUTTCTIATTTTITY P -

esentation
syntactic
bre to this

whitechar = space U+0020 | tab U+0009 | line U+000A | (page U+000C | return U+0(
white = whitechar |

'/*¥'" , {char - '*¥' | '*'  char - '/' | -open | close | namequote | strinp
backslash | whitechar }, ['*'] , '*/' |

'//' {char | open | close | namequote | stringquote | backslash | space
(page | line | return) ;

0D

gquote |

| tab },

is allows temporary comments to be inserted into CLIF text, following C++/Java conventions. Tex

e quoting sequences '//', '/*'\and '*/' trigger this production only when they occur outsidg

ould therefore be written asrenclosed names.

nce they are counted-as whitespace, temporary comments act as lexical break characters.

2.2.2 Delimiters

t on aline
F parser.

b a quoted
1 Or I*/l

mporary comments are\distinct from CL comments, which are a permanent part of the CLIF parsed text.

©l

ngle quote (apostrophe) is used to delimit quoted strings, and double quote to delimit enclosgd names,
ich obey*special lexicalization rules. Quoted strings and enclosed names are the only CLIF lexical items
ich<can contain whitespace and parentheses. Parentheses elsewhere are self-delimiting;| they are
nsidered to be lexical tokens in their own right. Parentheses are the primary grouping device in CYIF syntax.

open = '(' ;

close = "')' ;

stringquote = ''' ;

namequote = '"'

backslash = '\' ;
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A.2.2.3 Characters

char is all the remaining ASCII non-control characters, which can all be used to form lexical tokens (with some
restrictions based on the first character of the lexical token). This includes all the alphanumeric characters.

char= lglt I T I l!l I l#l I l$l I l%l I TA I l&l I T %! I l_l I l+l I l{l | l}l I
||| I l:l I l<l I l>l I l?l I A\l A\l | L I l=l | l[l I l]l I l,.ll l,l I A\l A\l |
V/V I VAV I VBV I VCV I IDI I IEI I IFI | IGI I IHI I lIl I IJI I lKl | lLl I |M|
I INI I lol I VPV I IQV I VRV I lsl I VTV I IUI I IVI | IWI I lxl I IYI I lzl I
VaV I VbV I VcV I VdV I lel I lfl I lgl | lhl I lil I ljl I lkl I lll | lml I |n|
I VoV I VpV I VqV I VrV I lsl I ltl I lul I lvl | lwl | lxl | lyl | lzl ;
digit: VOV I V1V I V2V I 131 I 141 I 15' l 161 | 171 | 18' | 191 ;
hexa = dlglt I IAI I IBI I lcl I IDI I IEI I IFI I lal I lbl I lcl I ldl I lel I lfl ,.
A.2.2.4 Quoting within strings
Certain character sequences are used to indicate the presence of a single character.”nonascii is the set|of
characterg or character sequences which indicate a Unicode character outside the ASCII range.
NOTE For input using a full Unicode character encoding, this production should-be ignored and nonascii should [be
understood instead to be the set of all non-control characters of Unicode outside the ASCII range which are supported|by
the characfer encoding. The use of the \uxxxx and \Uxxxxxx sequences in text encoded using a full Unicode charadter
repertoire i deprecated.
innerstringquote is used to indicate the presence of a single-quote-character inside a quoted string. A quoted
string can|contain any character, including whitespace; however; a single-quote character can occur inside a
quoted stifing only as part of an innerstringquote, i.e. when,immediately preceded by a backslash character.
The occufrence of a single-quote character in the character stream of a quoted string marks the end of the
quoted stiing lexical token unless it is immediately preceded by a backslash character. Inside enclosed name
strings, double quotes are treated exactly similarly(’Jnnernamequote is used to indicate the presence of a
double-qupte character inside an enclosed name.
nonaJcii = '\u' , hexa, hexa, hexa7 hexa | '\U' , hexa, hexa, hexa, hexa, hexa, hexa |;
innenstringquote = '\'' ;
innernnamequote = '\"'
innerbackslash = ‘\¥
numeral = digit,., { digit } ;
Sequence markers are a distinctive syntactic form with a special meaning in Common Logic. Note that a bgre
ellipsis without.any text (i.e., . . .") is itself a sequence marker.
segqmark = '...' , { char } ;

Single quotes are delimiters for quoted strings; double quotes for enclosed names.

An enclosed name is simply a name which may contain characters which would break the lexicalization, such
as “Mrs Norah Jones” or “Girl(interrupted)”; like any other name, it may denote anything. The surrounding
double-quote marks are not considered part of the discourse name, which is defined to be the character string

obtained by removing the enclosing double-quote marks and replacing any internal occurrences of

an

innernamequote by a single double-quote character. It is recommended to use the enclosed-name syntax
when writing URIs, URI references and IRIs as names, since these Web identifiers may contain characters
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which would otherwise break CLIF lexicalization: in particular, Xpath-compliant URI references will often end

in

a closing parenthesis.

A quoted string, in contrast, is an expression with a fixed semantic meaning: it denotes a text string similarly
related to the string inside the quotes.

A.

2.2.5 Quoted strings

Quoted strings and enclosed names require a different lexicalization algorithm than other parts of CLIF text,
since parentheses and whitespace do not break a quoted text stream into lexical tokens.

When CLIF text is enclosed inside a text or document which uses character escaping conventions, the
Coemmon Logic quoted string conventions here described are understood to apply to the téxi described or
indicated by the conventions in use, which should be applied first. Thus for example the content gf the XML
elgment: <cl-text>&apos;a\&apos;b&lt;c&apos</cl-text> is the CLIF syntax(guoted string 'a\'b<c'
which denotes the five-character text string a'b<c . Considered as barey CLIF text, | however,
&3pos;a\&apos;b&lt;c&apos would simply be a rather long name.
quotedstring = stringquote, { white | open | close | char\}¥ nonascii | namequote |
innerstringquote | innerbackslash }, stringquote ;
enclosedname = namequote, { white | open | close |,~char | nonascii | stringquote |
innernamequote }, namequote ;
AJ2.2.6 Reserved tokens
reservedelement consists of the lexical tokens which are,used to indicate the syntactic structure of Common
Ldggic expressions. These may not be used as names«in'CLIF text.
reservedelement ='=' | 'and' | 'or' | &€f' | 'if' | 'forall' | 'exists' | 'mot' | 'rdleset:' |
‘cl:text‘ | 'cl:imports' | 'cl:excludes' | 'cl:module' | 'cl:comment’;
Af2.2.7 Name character sequence
A lnamecharsequence is a lexical token which does not start with any of the special characters.|Note that
ngmecharsequences may not‘contain whitespace or parentheses, and may not start with a quote mark
although they may contain them. Numerals and sequence markers are not namecharsequences.
namecharsequence "=’ ( char , { char | stringquote | namequote | backslash |} ) - (
reservedelement | numeral | segmark ) ;
Af2.2.8 Lexical categories
THe task-ef:a’lexical analyser is to parse the character stream into consecutive, non-overlapping lexbreak and
ngnlexbréak strings, and to deliver the lexical tokens it finds as a stream of tokens to the next stage of
syptactic processing. Lexical tokens are divided into eight mutually disjoint categories: the open apd closing
p 1Tl IthCOCQ, IIUIIIUIG:O, untUd Otl;llyo (Vvhlbh bcy;ll GII\‘-..JI <l Id vv;th I“), OU\.{UUIIUC IIIGIII\UIO (vvh;uh egln Wlth
'..."), enclosed names (which begin and end with '*") , and namesequences and reserved elements.
lexbreak = open | close | white , { white } ;
nonlexbreak = numeral | quotedstring | segmark | reservedelement | namecharsequence |
enclosedname ;
lexicaltoken = open | close | nonlexbreak ;
charstream = { white } , { lexicaltoken, lexbreak } ;
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A.2.3 Expression syntax

This part of the syntax is written so as to apply to a sequence of Common Logic lexical tokens rather than a
character stream.

A.2.3.1 Term sequence

Both terms and atomic sentences use the notion of a sequence of terms representing a vector of arguments to
a function or relation. Sequence markers are used to indicate a subsequence of a term sequence; terms

indicate si

ngle elements.

terméeq = { term | segmark } ;

A.2.3.2 Name
A name i$ any lexical token which is understood to denote. We distinguish the names which\have a fixed
meaning ffom those which are given a meaning by an interpretation.

interpretedname = numeral | quotedstring ;

interpretablename = namecharsequence | enclosedname ;

name  interpretedname | interpretablename ;
A.2.3.3 [ferm
Names count as terms, and a complex (application) term consists.of an operator, which is itself a term,
together With a vector of arguments. Terms may also have an associated comment, represented as a quoted
string (in ¢rder to allow text which would otherwise break the leXicalization). Comment wrappers syntacticglly
enclose tHe term they comment upon.

term |= name | ( open, operator, termseq, c¢lose ) | ( open, 'cl:comment', quotedstring

, term, close ) ;

operator = term ;
A.2.3.4 Equation
Equations|are distinguished as a special category because of their special semantic role, and special handling
by many gpplications. The equality 'sign is not a name.

equaflion = open, '='j; term, term, close ;
A.2.3.5 Bentence
Like terms, sentences may have enclosing comments. Note that comments may be applied to sentendes
which are[subexpressions of larger sentences.

sentqnce = atomsent | boolsent | quantsent | commentsent ;

A.2.3.6 Atomic sentence

Atomic sentences are similar in structure to terms, but in addition the arguments to an atomic sentence may be
represented using role-pairs consisting of a role-name and a term. Equations are considered to be atomic
sentences, and an atomic sentence may be represented using role-pairs consisting of a role-name and a term.

atoms

atom

predi

ent = equation | atom ;

= ( open, predicate , termseq, close ) | ( open, term, open, 'roleset:' , { ope
name, term, close }, close, close ) ;

cate = term ;

n,
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A.2.3.7 Boolean sentence

Boolean sentences require implication and biconditional to be binary, but allow conjunction and disjunction to
have any number of arguments, including zero; the sentences (and) and (or) can be used as the truth-values
true and false respectively.

boolsent = ( open, ('and' | 'or') , { sentence }, close ) | ( open, ('if' | 'iff') ,
sentence , sentence, close ) | ( open, 'not' , sentence, close ;

A.2.3.8 Quantified sentence

Qxlnantifiers may bind any number of variables and may be guarded; and bound variables may be, rgstricted to
a ¢ategory indicated by a term.

quantsent = open, ('forall' | 'exists') , [ interpretablename.’] , bqgundlist,
sentence, close ;

boundlist = open, { interpretablename | segmark | ( openy (interpretabllename |
segmark), term, close )} , close ;

AJ2.3.9 Commented sentence

A [comment may be applied to any sentence; so comments~may be attached to sentences which are
subexpressions of larger sentences.

commentsent = open, 'cl:comment', quotedstring’/, sentence , close ;

AR2.3.10 Module

Meodules are named text segments which represent a text intended to be understood in a ‘local’ context, where
thé name indicates the domain of the quantifiers in the text. The module name shall not be a nufneral or a
guoted string. A module may optionally have-an exclusion list of names whose denotations are considered to
be excluded from the domain. Note thattext and module are mutually recursive categories, so thgt modules
may be nested.

module = open, 'cl:medule' , interpretablename |, [open, 'cl:excludes' , {pame} ,
close ] , cltext, /close;

A module without an exclusion list is not identical to a named text.
Al2.3.11 Phrase

CLIF text is aysequence of phrases, each of which is either a sentence, a module, an importation|or a plain
text with anattached comment. The commented text may be empty, or may be a single sentence.| Text may
bg assigned a name in the same way as a module, but in this case the name serves only to identify the text
and doees not restrict the universe of discourse. A single module may also be treated as a text. Any name
assigned to a named text or a module, and any name occurring inside an importation, shall be ja network
identifier. For Web applicafions at the time of writing, it should be an IRT [Z]. Particular applications may
impose additional conditions on names used as identifiers. The only nonterminal character for this grammar is
<code>cltext</code>.

phrase = sentence | module | (open, 'cl:imports' , interpretablename , close) | (open,
'cl:comment', quotedstring, cltext, close);

cltext = { phrase } ;
namedtext = open, 'cl:text' interpretablename, text, close ;

cltext = module | namedtext | text ;
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A.3 CLIF semantics

We will use both some notions and some notation that are defined in section 6.2, in particular the notation

<.><.>.

Let IN be the set of all CLIF interpreted names, i.e. all decimal numerals and quoted strings, and let N be the
set of all the natural numbers and all finite strings of Unicode characters. A CLIF vocabulary V=VN U VS s a
disjoint union of a set VN of interpretable names and VS of sequence markers.

A CLIF interpretation | of a vocabulary V is a structure consisting of a set U,, called the universe, which is a

superset of N_and two mnlnlninge rel from U to subsets of L1* and fun, from U, to functions from U* to Ll and

a mapping int;, on V from VN to U, and from VS to U,*. As in 6.2, for any subset S of V, an interpretation d\of V

is an S-variant of I if J is just like | except that int; and int; might differ on what they assign to the members| of

S.

NOTE CLIF does not distinguish between the universes of reference and discourse, since all names/tefer.

The intergretation of any expression of CLIF is then determined by the entries in Table A.1.IThe notation 4T,

... T,> indicates a term sequence when referring to the syntax, and a sequence, i.e. an‘element of U*, whien

referring tp the semantics.

The first cplumn indicates links to rows in the CL semantics Table 1 in clause 6.2;
Table A.1 — CLIF Semantics
If E is an expression of the form Then I(E)=
E1 A\ decimal numeral The ‘matural number denoted by the decimal
numeral.
E1 A\ quoted string ‘s’ The Unicode character string formed Iy
removing the outer single quotes and replacing
escaped inner substrings by their Unicode
equivalents.
E1, E2 | An interpretable name int,(E)
E3 A term sequence <T, ... T,> starting with a term | <|(T)>;I(<T; ... T,>)
|

E4 \ term sequence T, ... T, starting with a|l(Ty); I(<T; ... T,>)
sequence marker T,

ES \ term (O T .. /T,) fun(I(0))(I(<Ty ... T,>)
A\ term (cl:comment ‘string’ T) I(T)

E6 \n equation (= T T,) true if I('T';) = I(T,), otherwise false

E7 A\iratomic sentence (P T ... T,) true if I(<T; ... T,>) is in rel(I(P)), otherwige
fdibc

ES8 A boolean sentence (not P) true if I(P)=false, otherwise false

E9 A boolean sentence (and P; ... P) true if I(P1) =...1(P,)= true, otherwise false

E10 A boolean sentence (or Py ... P,) false if I(P;) = ...I(P,) = false, otherwise true

E11 A boolean sentence (if P Q) false if I(P) = true and 1(Q) = false, otherwise true

E12 A boolean sentence (iff P Q) true if I(P) = 1(Q), otherwise false

A sentence (cl:comment “string” P) I(P)
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E13 A quantified sentence (forall (N; ... N,,) B) true if_for every N-variant J of I, J(B) = true,
where N = {Nj, ..., N,;} is the set of bindings for otherwise false.
the sentence
E14 A quantified sentence (exists (N; ... N,,) B) true if for some N-variant J of /, J(B) = true,
therwise false.
where N = {Nj, ..., N,;} is the set of bindings for ofherwise faise
the sentence
A phrase (cl:comment “string”) true
EN7 A phrase (cl:imports N) true if I(text(I(N))) = true, otherwise false
EfI9 A phrase (cl:text Ty ... T,,) true if I(T'1)= ... = I(T,) = true, otherwise|false
ERO (cl:text N'Ty ... T,) true if there is a named text value t jn U with
text(t) = (clitext T1 ... \Tp») , name(f)=N, and
I(N)=t ; otherwise false
Ngt every CLIF syntactic form is covered by this table. The interpretation.of’the remaining syntactic cases is
defined by mapping them to other CLIF expressions whose interpretation”is defined by the above fable. The
trgnslation is defined by Table A.2, which defines the translation T[ E ] of the expression E.
Table A.2 — Mapping from additional CLIF)forms to core CLIF forms
If[E is Then-E"translates to T[E ] =
Ap atomic sentence of the form The sentence (exists (X)(and (To X)(N; X T1)...(N, X
(To (roleset: (Ny T) ...(N,, T»))) T)))
where X is a new name which does not ocgur in the
atomic sentence or any containing sentence.
A quantified sentence The quantified sentence
(forall (N T¢) ...)B) (forall (N}) [ (forall (...) (if (T N;) B) ]
Alquantified sentence The quantified sentence
(gxists (N; 'T1) ...) B) (exists (N) T[ (exists (...) (and (T N1) B) ]
Alquantified sentence The quantified sentence
(forall G (...) B) T[ (forall (...)(If (G X; ...X,) B)]
where X; ... X,, are all the names which occur free in B
Alquantified sentence The quantified sentence
(dxists €1-..) B) T[ (exists (...)(and (GX; ...X,) B) ]
where X1 ... Xn are all the names which occur|free in B
A module The text

(cl:module N (cl:excludes N

N,) T)

(not (NNy)) ... (not (NN,,)) [ T’ ])

Where T’ is the text T in which every name or sequence
marker X in the boundlist of a quantifier is replaced with

(X N)

The forms on the left side of Table A.2 can be considered to be ‘syntactic sugar’ for their translations on the
right, which are correspondingly referred to as their sour syntactic equivalents, and the subdialect of CLIF
without these expression forms as sour CLIF.
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A.4 CLIF conformance

The conformance of CLIF to Common Logic is demonstrated for two aspects of conformance — syntactic
conformity and semantic conformity. This not only specifies CLIF’s conformance itself, it also provides a guide
to specifiers of other dialects so that they may see how conformance is demonstrated.

A.4.1 Syntactic conformity

The correspondence of CLIF syntax to the CL abstract syntax is indicated by the entries in the left column of
the first table, which refer to the entries in Table 1, and from which the full syntactic conformance of sour CLIF
can be dptermined by inspection. Note that both interpretednames and interpretablenameg| gre
considerefl to be CL names. The syntactic conformity of CLIF then follows by virtue of the the mapping
defined by the second table. Note that the CLIF comments syntax treats a commented expression as)identical
in meaning to the expression without the comment, so the comment can be considered to be ‘attached’ to the
uncommepted expression.

CLIF is syntactically segregated, by virtue of the restrictions it imposes on where interpreted nhames may ocgur
in expresdions; but it is not a segregated dialect in the sense of section 7.1

A.4.2 Semantic conformity

CLIF is a CL semantic extension. To show that CLIF is a CL semantic extension it is necessary to show that if
| is a CLIF interpretation, then a CL interpretation J must exist which gites the same truth value to every
sentence.|This will be demonstrated by constructing J from |. using th@ hoétation and conventions from abgve
when des¢ribing I, and from section 6.2 when describing J.

J has the¢ same vocabulary as I, UD; = UR; = U,, rel, =Zrel, and fun, = fun,. The interpretation |of
interpretabblenames is defined in the obvious way: int;(x) =Jint(x) for any interpretablename x. Since the
interpretedinames of a CLIF vocabulary are classified as CL* names, we must also define int),(x) when x is @n
interpretediname, and clearly this is done to follow the first'two entries in the CLIF semantic table, i.e. int,(x) =
the integef denoted by x when x is a decimal numeral, and int,(x) = the Unicode character string denoted by x
when x is|a CLIF quoted string. It is then easy to, see by a comparison of cases that J(s) = I(s) for any CLIF
sentence p. If s is a module named N with an_exclusion list L and a body B, then we need to show that J(s) =
true just when [J<L](B) = true and rel(J(N)) & URp<* (since UD, = UR)). It is easy to see that this is exaqtly
equivalen{ to the truth in | of sentences in the sour translation of the module body text defined by the second
table aboye, as described in section 6.2: (A formal proof would proceed by a structural induction on the
sentenceq of the body text.) Hence, for any CLIF text t, J(t) = I(t).

It is not the case that if | is any\CL interpretation of a CLIF text t, that there must be a CLIF interpretation J
which givés t the same value;-for since CLIF interpretednames are treated simply as names in CL, J may
assign them a value whigh, does not conform to their fixed interpretation in CLIF, e.g. J(‘a string’) = 3 is not
ruled out by the commen.logic semantics rules. This is a general phenomenon with any dialect which imposes
predetermlined, externally defined, meanings on some category of names, such as numerals or datatyped
expressions. Such dialects may support inferences which cannot be expressed as CL axioms, and must pe
classified ps external CL semantic extensions. The subdialect of CLIF which does not use numerals or quoted
strings is Txactly semantically conformant, as can be shown by inverting the avove construction of J from I.
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Annex B
(normative)

Conceptual Graph Interchange Format (CGIF)

B.1 Introduction

THis sub-clause summarizes conceptual graphs and then describes a set of transformation (rewrite) rules that
wi|l be used in the rest of this Annex to specify the description of the syntactic rules for CGIF.

B|1.1 Conceptual Graphs

A |conceptual graph (CG) is a representation for logic as a bipartite graph with two kinds of nodes, called
concepts and conceptual relations. The Conceptual Graph Interchange Format\(CGIF) is a fully gonformant
dialect of Common Logic (CL) that serves as a serialized representation fornconceptual graphs. Tlhis annex
specifies the CGIF syntax and its mapping to the CL semantics. A nonnorniative graphical notation,|called the
CG display form, is used in this International Standard only in examples ‘that illustrate the CG strucfures. The
first example, Figure B.1, shows the display form that represents the séntence John is going to Bostpn by bus.

- Gty Boaton

Figure B.1 — CG display form for John is going to Boston by bus

In[the display form, rectangles-\or boxes represent concepts, and circles or ovals represent ¢onceptual
relations. An arc with an arrowhead pointing toward a circle marks the first argument of the relatign, and an
ar¢ pointing away from a _cirele marks the last argument. If a relation has only one argument, the arfowhead is
omitted. If a relation has'more than two arguments, the arrowheads are replaced by integers 1,...,n.

THe CG in Figure/B.1 has four concepts, each with a type label that represents the type of entity to|which the
concept refers:{Petson, Go, Boston, and Bus. Two of the concepts have constants that identify individuals:
Jqhn and Bogton. Each of the three conceptual relations has a type label that represents the type of
relation: Zgnt for the agent of going, Inst for the instrument, and Dest for the destination. The¢ CG as a
whole indicates that the person John is the agent of an instance of going with Boston as the destingdtion and a
busasthe instrument. Following is the CGIF representation of Figure B.1:

[Go: *x] [Person: John] [City: Boston] [Bus: *y]
(Agnt ?x John) (Dest 7?x Boston) (Inst ?x ?vy)

In CGIF, the concepts are represented by square brackets, and the conceptual relations are represented by
parentheses. A character string prefixed with an asterisk, such as *x, is a defining label, which may be
referenced by the bound label ?x, which is prefixed with a question mark. These strings, which are called
coreference labels in CGIF correspond to variables in Common Logic Interchange Format (CLIF). Unless
prefixed with the symbol cevery, a defining label is translated to an existential quantifier. Following is the
equivalent CLIF representation of Figure B.1:
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(exists ((x Go) (y Bus))

(and (Person John) (city Boston)

(Agnt x John) (Dest x Boston) (Inst x vy)))

As this example illustrates, the differences between CGIF and CLIF result from the graph structure: the nodes
of the graph have no implicit ordering, and the coreference labels such as *x or ?x represent connections of
nodes rather than variables. Note that CGIF uses the prefixes * and ? to distinguish coreference labels from
constants, but CLIF does not use any syntactic convention for distinguishing variables and constants.

Figure B.1 and its representation in CGIF illustrate the extended syntax of CGIF, which adds type labels on

concepts i

the core QGIF, the type labels in the concept nodes are replaced by relations linked to the nodes. The cenc

[Go:*x]

| for example, becomes an untyped concept [*x] and a conceptual relation (Go 2x). Thelconc

[Person} John] becomes [:John] (Person John), which may be simplified to just the/relation

(Person|John) . Following is the core CGIF and the corresponding CLIF:

[*x]| [*y]
(Go Px) (Person John) (City Boston) (Bus ?y)
(Agnt ?x John) (Dest 7?x Boston) (Inst ?x ?vy)

(exigts (x vy)

To illustrafe contexts and logical operators, Figure B.2 shows the display form for the sentence If a cat is or
mat, then| it is a happy pet. As in Figure B.1, the rectangles represent concept nodes, but the two lar
rectangleg contain nested conceptual graphs. Any concept thatcontains a nested CG is called a context;
this example, the type labels If and Then indicate that the\proposition stated by the CG in the if-conts
implies the proposition stated by the CG in the then-context. The Attr relation indicates that the cat, a
called a pgt, has an attribute, which is an instance of happinhess.

The dottefl linegrconnecting the concepts [Cat] and [Pet] is a coreference link, which indicates that they
both refer|to-the'same entity. In CGIF, the connection is shown by the defining label *x in the concept [Calt:
*x] and the-bound label < in the concept [Pet : 2x]:

hbnd (Go x) (Person John) (City Boston) (Bus vy)
(Agnt x John) (Dest x Boston) (Inst x vy)))

If:

o]

Pet Happy

Figure B:2— CG display form for “If a cat is on a mat, then it is a happy pet”

) a
ge
in
pxt
SO

[If:

[Cat: *x] [Mat: *y] (On ?x ?vy)

[Then: [Pet: ?x] [Happy: *z] (Attr ?x ?2z) 1]

In core CGIF, the type labels I1f and Then are replaced by a negation symbol ~ in front of the opening
bracket, and the type labels are replaced by monadic relations:

~[ 0

34

*x] [*y] (Cat ?x) (Mat ?y) (On ?x ?y)
[ [*z] (Pet ?x) (Happy ?z) (Attr ?x ?z) 1]
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CLIF:

(not (exists (x y) (and (Cat x) (Mat y) (On x vy)
(not (exists (z) (and (Pet x) (Happy z) (Attr x z)))))))

In core CGIF, the only quantifier is the existential. In extended CGIF, universal quantifiers may be used to
represent the logically equivalent sentence For every cat and every mat, if the cat is on the mat, then it is a
happy pet. In extended CGIF, the universal quantifier is represented as Qevery:

[Cat: @every *x] [Mat: Qevery *y]
[IT: (On 7x ?Yy) [Then: [Pet: 7?xX]| [Happy: *z] (ATttr 7YX 7z) []

CLIF:

(forall ((x Cat) (y Mat))
(if (On x y) (and (Pet x) (exists ((z Happy)) (Attr x z))MH)

In[CGs, functions are represented by conceptual relations called actors. Figure B:3 is the CG display form for
the following equation written in ordinary algebraic notation:

y = (x + 7)/sqrt(7)
THe three functions in this equation would be represented by threg. actors, which are drawn in Figlre B.3 as

diamond-shaped nodes with the type labels Add, Sqrt, and{ivide. The boxes represent concgpt nodes,
which contain the input and output values of the actors. The.two empty concepts contain the outpuf values of

Add and sgrt
=l 1

<>
4

<

Eigure B.3 — CL functions represented by actor nodes

,

In[CGIF, actors are.fepresented as relations with two kinds of arcs: a sequence of input arcs and a|sequence
of loutput arcs, which are separated by a vertical bar:

[Number: *x] [Number: *y] [Number: 7]
(AddN?x 7 | [*ul]) (Sgrt 7 | [*v]) (Divide 2u ?v | ?vy)

Inlthe“display form, the input arcs of Add and Divide are numbered 1 and 2 to indicate the order inl which the
arcs are written in CGIF. Following is the corresponding CLIF:

(exists ((x Number) (y Number))
(and (Number 7) (= y (Divide (Add x 7) (Sgrt 7)))))

No CLIF variables are needed to represent the coreference labels *u and *v since the functional notation
used in CLIF shows the connections directly.
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All semantic features of CL, including the ability to quantify over relations and functions, are supported by
CGIF. As an example, someone might say "Bob and Sue are related," but not say exactly how they are
related. The following sentences in CGIF and CLIF state that there exists some familial relation r that relates
Bob and Sue:

[Relation: *r] (Familial ?r) (#?r Bob Sue)

(exists ((r Relation)) (and (Familial r) (r Bob Sue)))

The concept [Relation: *r] states that there exists a relation r. The next two relations state that r is
familial ar[d 7 refates Bob and Sue. In CGIF, the prefix ¥ indicates a bound coreference label used as a,type
label.

B.1.2 EBNF Syntax Rules for CGIF (informative)

In order t¢ describe the syntax of CGIF, the EBNF notation is used, as referenced in ISO/IEC 14977:1996.
The specifications in Annex B use only the following subset of the features specified by ISONEC 14977:1996.
This sectipn is intended as informative only, as ISO/IEC 14977:1996 should be considered the normative
reference

Terminal symbol. Any string enclosed in either single quotes or double quotes."Examples:

"Thi$ is a quoted string." 'and so is this'

Nontermiphal symbol. A name of a category in a syntax rule. For example, the following syntax rule contains
two nontefminal symbols, one terminal symbol '"; "', a definingisymbol "=", a concatenation symbol " ",
and a terminator symbol "; .

woon.,
r r

synt@axRule = expression,

Option. An expression enclosed in square bracKets. It specifies zero or one occurrence of any string
specified by the enclosed expression. Example:

[ "This string may or may not ‘accur." ]

Iteration.| An expression enclosed ¢iny'curly braces. It specifies zero or more occurrences of any string
specified by the enclosed expressian,Example:

{ "This string may.eCdcur many times." }

Concatenation. Two ornmore terms separated by commas.

"TWO kinds Of quotes: H, Hl", " and "’ l"l’ "."

Exception. -Two terms separated by a minus sign -, which specifies any string specified by the first term, but
not the setand i X ifi P .

{digit} - 6

Group. An expression enclosed in parentheses and treated as a single term. The following group encloses
an exception that specifies a sequence of one or more digits by excluding the empty term:

({digit} - )
Alternatives. Two or more concatenations separated by vertical bars. Example:

"cat", "dog" | "cow", "horse", "sheep" | wildAnimal
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Special sequence. Any string enclosed by question marks. These sequences shall not affect the syntax
specified by the syntax rules, but they may be used to copy strings analyzed by a syntax rule for later use by
the rewrite rules specified in Section B.5.2. Example:

?sgn?

Syntax rule. A nonterminal symbol followed by "=" followed by an expression and ending with ";". The
following syntax rules define the syntax of the syntax rules used in Annex B.

syntaxRule = expression, ";";
EXpression = alternacive, (" alternaciver | texm, "T—-T, Cerm;
alternative = term [variable], {"," term [variable]};
term = terminal | nonterminal | "[", expression, "]"

| "{", expression, "}" | "(", expression, ")" | empty;
terminal = "'"  ({character - '""'} - empty), "'"

| '"'", ({character - "'"} - empty), '"';
nonterminal = identifier;
variable = "?" identifier, "2";
identifier = letter, {letter | digit | " "};
empty = 7

THese rules specify a subset of the syntax rules specified in Section:8.1 of ISO/IEC 14977:1996.[The rules
imply that ", " has higher precedence than " | ", which has higher precedence than "=". Parenthesgs may be
used to override the precedence or to make the grouping more gbvious.

B{1.3 Notation for Rewrite Rules

THe syntax of both core (clause B.2 and extended CGIF (clause B.3) is defined by rules in Extended Backus-
Ngur Form (EBNF) rules as specified by ISO/IEC 14977:1996. To specify the translation from core CGIF to
Cemmon Logic, Section B.2 uses a combination.@f EBNF rules and mathematical notation supplemgnted with
English. To specify the translation from extended CGIF to core CGIF, clause B.3 uses a combination of EBNF
rules in this section and the rewrite rules defined in clause B.1.3.2. The syntax rules in Annex B presuppose a
lexical analysis stage that has subdivided:the text into tokens as in ISO/IEC 2382-15:1999 (clausg 15.01 on
lexical tokens); therefore at any point'where a comma occurs in an EBNF rule, zero or more characters of
white space may occur in the input text.

B1.3.1 Transformation Rules

Egch transformation rule.shall define a function that analyzes an input string and returns a sequence of one or
more output strings. A fransformation rule shall have three parts: a header, a syntax rule as definefl in B.1.2,
and zero or more rewrite rules. The first string in a header shall specify the name of the function, Which shall
algso be the namevof the nonterminal symbol defined by the syntax rule. The header shall also| specify a
variable whose-value shall be the input string to be analyzed by the syntax rule, and it shall|specify a
sequence Of jone or more output variables. If the syntax rule successfully analyzes the input dtring from
bdginning{o end, the rewrite rules, if any, are executed. Following are the syntax rules that define fhe syntax
of the'transformation rules; transRule is the start symbol.

transRule = header, syntaxRule, {rewriteRule}, "end", ";";

header = nonterminal, " (", variable, ")", "->",
variable, {"," variable};

rewriteRule = assignment | conditional;

assignment = wvariable, "=", rewriteExpr, ";";

conditional = "if", condition, ({rewrite rule} - empty),
{"elif", condition, ({rewrite rule} - empty)},
["else", ({rewrite rule} - empty)], "end;"

condition = "(", test, {"&", test}, ")";

test = rewriteTerm, ["~"], "=", rewriteTerm;

test = rewriteTerm, ["~"], "=", rewriteTerm;

rewriteExpr = rewriteTerm {"," rewriteTerm};
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terminal | variable | funTerm;
identifier, " (", [funTerm, {"," funTerm}, ")";

rewriteTerm
funTerm

The following nonterminal symbols from ISO/IEC 24977 shall be defined as in B.1.2: syntaxRule, terminal,
nonterminal, variable, identifier, empty.

The function defined by a transformation rule shall translate the input string to the sequence of values of the
output variables by copying substrings from the input and executing rewrite rules to transform those strings.
The execution shall be determined by the following procedure:

Any parsifigalgorithm may be Used 1o the analyze the Mput STing according 1o the Specifications of the Synlax

rule. At thie beginning of the analysis, all variables that occur in the transformation rule shall be initialized|to
the empty| string. Although some parsing algorithms may assign values to variables during the parsing phase,
the semantics shall not require those values to be accessible for executing any rewrite rules untilvafter [(all
parsing has finished.

Any variaple x in the syntax rule shall occur immediately after some term t in that rule; there shall be ho
comma o1l other symbol separating t and x. The value assigned to x shall be the substring s of the input string
that was matched to the pattern specified by t. If the alternative in which t occurs was:nét'taken or if t matched
the empty|string, the value of x shall be empty.

After pars|ng has finished, the rewrite rules following the syntax rule are exectited sequentially, unless one|or
more rewiljite rules in the options of a conditional are skipped.

When an gssignment is executed, the values of the terminals, variablés, and functional terms on the right side
of the ruld shall be concatenated in the order in which they are written. The resulting string shall be assigned
as the valpe of the variable on the left side of the rule.

A conditioh that occurs in a conditional is a conjunction of one*or more tests for the equality or inequality of the
values of fwo terms. An empty term, which is written as asblank, has the empty string as value. Therefore, the
condition [(?x?= & 2y?~= ) shall be true if and only if\?x? is empty and ?y? is not empty.

When a ¢onditional is executed, the conditions-for the if, elif, and else options shall be evaluaﬂed
sequentially. (The condition for else shall always be true.) When the first true condition is found, the rewiite
rules followving that condition shall be executed sequentially until the next occurrence of elif, else, or ehd
for that rufe is found. Then execution shall continue with the rewrite rule, if any, which occurs after the ehd
marker for that conditional.

When the|l end marker for the_fransformation rule is reached, execution shall stop. Then the value of the
function nfmed in the headershall be a sequence of the values of all the output variables. Any output varialple
that had ot been assigned-@ value shall have the value of the empty string. Any output variable that has the
same iderjtifier as some-yariable in the syntax rule shall have the value assigned to it from the input string. No
assignment shall change the value of any variable after a value has been assigned to it.

According| to this specification, some transformation rules may have no rewrite rules. The following rule, for
example, fefines an identity function, whose output is identical to its input:

identity (?s?) -> ?t?;
identity = {character} ?t?;
end;

The input string s is parsed by the syntax rule as a string of zero or more characters. That string is assigned to
t, which becomes the output of the function.

The value assigned to a variable as a result of the parse is always some substring from the input. Except for
the identity function, the output values generated by the rewrite rules for any syntactic category are often very
different from any substring of the input. As an example, the transformation rule named negation translates
a negation from extended CGIF to core CGIF:
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negation (?b?) -> ?ng?;

negation = "~[", [comment] ?cm?, CG ?x7?, [endComment] Z2ecm?, "1";
?ng? = "~[", ?cm?, CG(?x?), 2ecm?, "1";

end;

The strings for the opening comment cm and the ending comment ecm are copied unchanged from input to
output. But the nested CG, whose input string x is in extended CGIF, is very different from the core CGIF
output of CG(x). The transformation rules for the syntactic categories of extended CGIF behave like compilers
that translate input strings for extended CGIF categories to output strings in core CGIF.

B 1:3:2Functions Used-in Rewrite Rutes

Any function defined by a transformation rule may be used in a rewrite rule. It may even be used redursively in
thé same transformation rule that defines it. In addition to the functions defined by transformation| rules, the
following seven functions shall be available for use in processing strings or sequences inany rewritg rule.

o first(s) shall return the first or only element of a sequence s. If length(s)="0", fifst(s) shall be|empty.

e gensym() shall return a string that represents a CGname that shall\bé different from |any other
CGname in the current text. Each time gensym() is invoked, the string.itAeturns shall also be different
from any string it had previously returned.

e length(s) shall return the length of the sequence s as a string of one or more chargcters that
represent the decimal digits of the length. If s is empty, length(s) shall be "0". If s is a singl¢ element,
length(s) shall be "1".

e map(f,s) shall apply a function f to each element of assequence s in order to return the sequence of
values of f(x) for each x in s.
e second(s) shall return the second element of a’sequence s. If length(s)<"2", second(s) shall be
empty.
o substitute(s, x) shall return the result of substituting the string s for every occurrence of thg string ¢ in
the string x. If t does not occur in x, substitute(s, x) shall be x.

e third(s) shall return the third element ofa'sequence s. If length(s)<"3", third(s) shall be empty.

THe English phrase “CG name” shall referlto any syntactic token of the category “CGname”.

B|2 CG Core Syntax and Semantics

THe CG abstract syntax is al nptation-independent specification of the expressions and compongnts of the
conceptual graph core, which is the minimal CG subset capable of expressing the full CL semantics. The
semantics of any expression x in the CG core syntax is specified by the function cg2cl(x), which miaps x to a
ically equivalent expression in the CL abstract syntax. The function cg2cl is recursive, since a| CG or its
ponents may behested inside other components.

Sqctions 2.1 through 2.11 define the abstract CG syntax, the mapping of the abstract CG syntax to the
stract CI syntax, and the corresponding concrete syntax for CGIF core. Each clause includeg a formal
inition;~a*mapping to CL, a syntax rule for CGIF concrete syntax, and a comment with explapation and
mples. The syntax rules are written in Extended Backus-Naur Form (EBNF) rules, as specified by ISO/IEC
977:1996 and summarized in B.1.2. For each CGIF syntax rule, the lexical categories of Section A.2.2 shall
beassume € category name Includes a category enclosedname of strings enclosed in
quotes and a category namesequence of strings that are not enclosed. To avoid possible ambiguities, the
category CGname requires that all CLIF nhame sequences except those in the CGIF category identifier shall
be enclosed in quotes:

CGname = identifier | '""', (namesequence - identifier), '"'
| numeral | enclosedname | quotedstring;
identifier = letter, {letter | digit | " _"};

When CGIF is translated to CL, any CGname shall be translated to a CLIF name by removing any quotes
around a name sequence. CLIF does not make a syntactic distinction between constants and variables, but in
CGIF any CGname that is not used as a defining label or a bound label shall be called a constant.
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The start symbol for CGIF syntax shall be the category text, if the input is a complete text, or the category
CG, if the input is a string that represents a conceptual graph.

B.2.1 actor

Definition: A conceptual relation ac=(r,s), in which r shall be a reference called the type label of ac and the
arc sequence s=s4,Sp shall consist of an arc sequence s, called the input arcs, and a single arc s, called the

output arc.

CL: CQZC (::r') shallbe an nqllnﬁnn eg- the first term of =Yl shall be the name Pg?nl(eé), and-the-second-term

of eq shgll be the functional term with operator cg2cl(r) and term sequence cg2cl(sq) with an optional
sequence[marker sqn.

CGIF:
acto = "(", [comment], [ "#", "?"], CGname, arcSequence, "|", drc,
[endComment], ")";

Like other| conceptual relations, an actor node is enclosed in parentheses. The symbol”# shall mark a bound
coreferenge label that is used as a type label.

Comment{: Although an actor is defined as a special case of a conceptual*relation, the CG core synfax
restricts an actor to exactly one output arc so that it may be mapped t6<a CL function. See Figure B.3 for
examples|of actors and their mapping to CGIF and CLIF. The input arcs/may include a sequence marker|{at

the end, bjut no sequence marker shall be used for the output arc. The extended CGIF syntax allows actors|to
have any humber of output arcs.

B.2.2 3rc
Definition: A reference ar that occurs in an arc sequence’of some conceptual relation.
CL: cgZ2c(ar) shall be the name n without the marker of the reference ar.

CGIF:

arc |= [comment], reference;

Comment{: The function cg2c/ maps an arc to the name of the reference and omits any marker that
distinguishes a bound label.

B.2.3 3grcSequence

Definition: A pair as=(s,sqn) consisting of a sequence s of zero or more arcs followed by an optionfal
sequence[marker sqn.

CL: cg2cf(as).shall be a term sequence ts=cg2ci(s) and the sequence marker sqn if present in as. The tefm
sequence|ts-shall be map(cg2cl,s), where map is a function that applies cg2cl to each arc of the sequence §to
extract the name that becomes the corresponding element of the sequence fs.

CGIF:

arcSequence = f{arc}, [[comment], "?", segmark];

Any sequence marker in an arc sequence as shall be identical to the sequence marker in some existential
concept that is directly contained in a context that contains the actor or conceptual relation that has the arc
sequence as.

Comment: The option of having a sequence marker in an arc sequence implies that a conceptual relation
may have a variable number of arcs.

40 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=2a2de7c6cc8000e40f79d1e704317b8a

ISO/IEC 24707:2007(E)

B.2.4 comment

Definition: A string cm, which shall have no effect on the semantics of any CGIF expression x in which s

Ooccurs.

CL: cgZ2cl(cm) shall be the substring s of cm that does not include the delimiters "/*" and "*/" of a
comment or the opening "; " of an end comment. The string s shall be included in a CL representation for a
comment and shall be associated with the CL syntactic expression to which the CGIF expression x is

translated. The syntax rules for comment and end comment are identical for core CGIF and extended CGIF.
CGIF:

comment = "/*", {(character-"*") | [ "*", (character-"/")1}, [ "*"1/\Y/";

endComment = ";", {character - ("]" | ")")};
THe string enclosed by the delimiters "/*" and "*/" shall not contain a substring !"*4". The string of an end
comment may contain any number of ";", but it shall not contain "]" or ")".
Comment: A comment may occur immediately after the opening bracket of ‘ahy concept, immediately after
thé opening parenthesis of any actor or conceptual relation, immediately before any arc, or intermixgd with the
concepts and conceptual relations of any conceptual graph. An end comment may occur immediately before
the¢ closing bracket of any concept or immediately before the closing parenthesis of any conceptual [relation or
actor. Since the syntax of comments is identical in core and extended CGIF, no additional sytax rules for
comments shall be included in Section B.3.
B|2.5 concept
Definition: A pair c=(R,g) where R shall be either a’defining label or a set of zero or more referenges, and g
shall be a conceptual graph that is said to be directly*contained in c.
Cl.: cg2cl(c) shall be the sentence s determined by one of the first three options below:
Context. If Ris empty, then s=cg2cl(g).(In this case, c shall be called a context.
EXistential. If g is blank and R is a.defining label, then the sentence s shall be a quantified senter|ce of type
existential with a set of nameés\{cg2c/(R)} and with a body consisting of a Boolean sentende of type
conjunction and zero components. In this case, ¢ shall be called an existential concept.
Coreference. If g is blank and R is a set of one or more references, then let r be any reference|in R. The
sentence s shall be,a*Boolean sentence of type conjunction whose components are the set of equations with
firgt term cg2cl(r)(and second term cgZ2ci(t) for every reference t in R-{r}. In this case, c shall bg called a
coreference cohcept.
Syntactically invalid. The case in which g is nonblank and R is not empty is not permitted in core CGIF, and
ng translation to CL is defined.
CElE

concept = context | existentialConcept | coreferenceConcept;

context = "[", [comment], CG, [endComment], "]";

existentialConcept = "[", [comment], "*", (CGname | seqmark),

[endComment], "]1";
coreferenceConcept = "[", [comment], ":", {reference}-,

[endComment], "1";
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A context shall be a concept that contains a CG; if the CG is blank, the context is said to be empty, even if it
contains one or more comments. Any comment that occurs immediately after the opening bracket shall be
part of the concept; any other comments shall be part of the nested CG. A coreference concept shall contain
one or more constants or bound coreference labels; in EBNF, an iteration followed by a minus sign with
nothing after it indicates at least one iteration.

Comment: A context is represented by a pair of brackets, which serve to limit the scope of quantifiers of the
nested CG; an empty context [ ] is translated to CLIF as (and), which is true by definition. An existential
concept is represented by a concept such as [*x], which is translated to CLIF as (exists (x) (and));
this sentence asserts that there exists some x. A coreference concept is represented by a concept that
S

contains g-setofconstantsorbound—coreference ia'ucib, suchas—= Cicero Tuttiy Tabcd’; whict
translated|to a conjunction of equations in CLIF:

(and| (= x Cicero) (= x Tully) (= x abcd))

A corefergnce concept with just one reference, such as [:?x], would become an empty cohjunction (ang
Since it has no semantic effect, such a concept may be deleted.

B.2.6 qonceptual graph (CG)

Definition: A triple g=(C,R,A), where C is a set of concepts, R is a set of coneeptual relations, and A is re
set of arcp that shall consist of all and only those arcs that occur in the arcysequence of some conceptual
relation in|R. If C and R are both empty, then A is also empty, and g is called a blank conceptual graph.

CL: Let H be the subset of C of existential concepts; and let X be the set of all concepts, conceptual relations,
and negatjons of g except for those in E.

Let B be 4 Boolean sentence of type conjunction with componénts consisting of all the sentences cg2cl(x) for
every x in|X.

If E is empty, then cg2cl(g) is B.

If E is norjempty, then cg2cl(g) is a quantified sentence of type existential with the set of names consisting| of
the CGnaine of the defining coreference label'of.every e in E and with the body B.

CGIF:

CG F {concept | conceptualRelation | negation | comment};

A conceplual graph consists an‘unordered set of concepts, conceptual relations, negations, and comments.
Formally, fa negation is a pair-consisting of a concept and a conceptual relation that are never separated|in
CGIF.

Comment{: According.to this specification, every CG maps to either a quantified sentence of type existential
or to a Bdolean sentence of type conjunction. If the conjunction has only one component, then the sentence
could be gimplified*t6 an equality, an atomic sentence, or a Boolean sentence of type negation. If g is blafk,
the corredponding CLIF is (and), which is true by definition. Although there is no required ordering of the

nodes of a CG, some software that processes CGIF may run more efficiently if the defining coreference labgls
occur be%@mmmmmmmmhe

existential concepts to the front of any context.

B.2.7 conceptual relation

Definition: A pair cr=(r,s), in which r shall be a reference called the type label of cr and s shall be an arc
sequence.

CL: cgZcl(ac) shall be an atomic sentence whose predicate is cg2cl/(r) and whose term sequence is cg2c/(s).

CGIF:

conceptualRelation = ordinaryRelation | actor;
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ordinaryRelation = " (", [comment], [ "#", "?"], CGname, arcSequence,
[endComment], ™)";

An ordinary conceptual relation has just one sequence of arcs. An actor partitions the sequence of arcs in two

subsequences. A bound coreference label that is used as a type label shall begin with the string "#?'

Comment: By allowing the type label of a conceptual relation to be a bound label, CGIF suppo
ability to quantify over relations and functions. As an example, see the CGIF at the end of section
represents the sentence "Bob and Sue are related.”

"or “#7?”.

rts the CL
B.1.1 that

B|2.8 negation

finition: A pair ng=(c,cr), in which ¢ shall be a concept and cr shall be a conceptual‘relation w
el r shall be a constant with CGname Neg. The pair (c,cr) shall be treated as a single\unit.

CL: cgZ2cl(ng) shall be a Boolean sentence of type negation with the component eg2¢l(g).
CGIF:
negation = "~", context;

egation shall begin with the symbol ~. Although a negation is, formally defined as a pair cons|
IF.

mment: A negation negates the proposition stated by<the nested conceptual graph g. For exar
CGIF for Figure B.2. The negation of the blank CG, written ~[ 1, is always false; the correspor
(not (and)).

50 0Q9Qr

Bl|2.9 reference

De¢finition: A pair r=(m,n) where n is an€G name and m is a marker that shall designate a con
bdund label.

: cg2cl(r) shall be the name_h. The marker m shall be 2 for a bound label and the empty strin

reference = [F2"], CGname;

This syntax of references is identical in core CGIF and extended CGIF. Any CG name that conists 0
ngmesequené shall be translated to a CL name by erasing the enclosing quotes; all other CG 1
idg¢ntical tothe corresponding CL names. Sequence markers are identical in CLIF and CGIF.

Comment: Since references are identical in core and extended CGIF, no additional syntax]

hose type

sting of a

text and a conceptual relation, the two elements of the pair_shall not be expressed as separat¢ nodes in

nples, see
ding CLIF

stant or a

g "" for a

f a quoted
ames are

rules for

referénces are included in Section B.3.

B.2.10 scope

Definition: A set of contexts S associated with a concept x that has a defining label with CG name n.

The following terms are used in defining the constraints on defining labels in both core and extended

e constant, a CG name without any prefix.
e bound coreference label, a CG name with the prefix "?".
e bound sequence label, a sequence marker with the prefix "2".
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e bound label, a bound coreference label or a bound sequence label.

e defining coreference label, a CG name with the prefix "*".

e defining sequence label, a sequence marker with the prefix "*".

e defining label, either a defining coreference label or a defining sequence label.

According to this definition, a defining sequence label shall begin with the string “*...” and a bound sequence

label shall begin with the string “?...”.

Constraints: The verb contains shall be defined as the transitive closure of the relation directly contains, and

t h ” ticfirthao followwina caonctrainte in hath ~arA AnA AvianA~Ad OO
it shall satjsfy-the-fellowing-censtrainis-in-beth-core-and-extended-GGHFE:

B.2.10.1 | If a context c directly contains a conceptual graph g, then c¢ directly contains every node of g.and
every component of those nodes, except for those that are contained in some context of g.

B.2.10.2 |If a context ¢ directly contains a context d, then c indirectly contains everything that .d contains.

B.2.10.3 | The phrase "c contains x" is synonymous with "c directly or indirectly contains x".

B.2.10.4 |If a concept x with a defining label with name n is directly contained in some Context ¢, then ¢ shdl
not contain any concept other than x with a defining label with the same (C& name n, and c¢ shall be
in the scope S associated with the concept x.

B.2.10.5 |If a context c is in the scope S associated with a concept x, then-any context d directly contained jn
¢ shall also be in the scope S, unless d directly contains a concept y with a defining label with the]
same CG name as the defining label of x.

B.2.10.6 | Every bound label with CG name n shall be in the scope associated with some concept with a
defining label with CG name n.

B.2.10.7 | No constant with CG name n shall be in the scope associated with some concept with a defining
label with CG name n.

NOTE These constraints ensure that for every CGIF sentence s, the translation cg2ci(s) shall obey the [CL
constraints|on scope of quantifiers. Since the constraints 6n scope are identical in core and extended CGIF, no additiopal
constraints|shall be included in Section B.3.

B.2.11 text

Definition: A context c that is not contained directly or indirectly in any context.
CL: cg2dl(c) shall be text consisting of the sentence cg2cl(g), where g is the conceptual graph diregtly
contained|in c. If a CG name-n occurs immediately before g in the CGIF specification of the context c, then n
shall be tHe name of the. €D text.

CGIF:

text| =¢ \"[", [comment], "Proposition", ":", [CGname], CG,
[endComment], "]1";

Since a text is not contained in any context, it shall also be called the outermost context.

Comment: This syntax rule uses the syntax of extended CGIF, which allows a context to have a type label
and a CG name. Since core CGIF syntax is a subset of extended CGIF syntax, text in core CGIF can be used
by any processor that accepts extended CGIF. Context brackets may be used to group the concepts and
relations of a text into units that correspond to CLIF sentences. That grouping is a convenience that has no
effect on the semantics.
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3 Extended CGIF Syntax

Extended CGIF is a superset of core CGIF, and every syntactically correct sentence of core CGIF is also
syntactically correct extended CGIF. Its most prominent feature is the option of a type label or a type
expression on the left side of any concept. In addition to types, extended CGIF adds the following features to

co

re CGIF:

more options in concepts, including universal quantifiers;
Boolean contexts for representing the operators or, if, and iff;
the option of allowing concept nodes to be placed in the arc sequence of conceptual relation

THese extensions are designed to make sentences more concise, more readable, and more’ sui
target language for translations from natural languages and from other CL dialects, including CLIR
thém, however, extend the expressive power of CGIF beyond the CG core, since the semantic
extended feature is defined by its translation to core CGIF, whose semantics is defined by its tra
CH.

THis section defines the concrete syntax of extended CGIF and the translatien”of each extended
core CGIF. This translation has the effect of specifying a function CG, which translates any sen

e
cg

Th
ng
co
in

pr
Si
ab

be
Th

B

Definition: A string ac that-shall contain a comment cm, a reference r called the type label, an arc

$4
ou

Tr

o the ability to import text into a text.

ended CGIF to a semantically equivalent sentence CG(s) of core CGIF. The combined
2¢/(CG(s)) translate s to a logically equivalent sentence in the CL abstract syntax.

e function CG and other functions for the other CGIF categories are defined by transformation ru
tation is specified in clause B.1.3.1. Two categories, comm&nt and reference, have identica

extended CGIF, reference(r)=r. For any other categery' x of core CGIF, the strings of categof
pper subset of the extended CGIF strings of the same category.

nce the definitions in Section B.2 specified thesconceptual graph abstract syntax and its mapp
stract syntax of Common Logic, they used hotation-independent constructs, such as sets. The
low specify the mapping from the concrete’syntax of extended CGIF to the concrete syntax of @
erefore, they are defined in terms of strings and functions that transform strings.

3.1 actor

called the input arcs, anarc sequence s, called the output arcs, and an optional end comment
tput arcs s, shall not’eontain a sequence marker.

©l

anslation: A.conceptual graph g.
actor{?ac?) -> ?2g°?;
agtor = "(", [comment] ?cm?, (["#", "?"], CGname) ?r?,
arcSequence ?sl?, "|", {arc} ?s2?, [endComment] Z?ecm?, ")'
?2z17? = first (arcSequence(?sl?));
TZZ 7 = T1T7SC(afLCSEgUence(:sZ27) ),
?sgqn? = third(arcsequence (?sl?));
if (length(?s2?)="0")
?cr? = "(", ?cm?, ?r?, ?z1?, ?sqn?, 2ecm?, ";O-output actor", ")";
elif (length(?s2?)="1")
?cr? = "(", ?cm?, ?r?, ?z1?, ?sqgn?, "|", ?z2?, ?ecm?, ")";
else ?cr? = "(", 2cm?, ?r?, ?2z1?, ?sqgn?, "/*|*/", 2z2?, 2ecm?, ")";
end;
?g? = second(arcSequence(?sl?)), second(arcSequence(?s2?)), ?2cr?;
end;
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If s2 has no output arcs, cr shall be an ordinary conceptual relation, as defined in Section B.3.7; but to show
that cr was derived from an actor, an end comment "0-output actor” is inserted. If s2 has one output arc, cr
shall be an actor, but cr differs from ac because the arcs are translated to core CGIF. If s2 has two or more
output arcs, cr shall be an ordinary conceptual relation, but the comment "/* | */" is inserted to distinguish
the input arcs from the output arcs. The final rewrite rule puts cr after any conceptual graphs derived from the
arc sequences.

Comment: As an example, the combined effect of the transformation rules for actors, arcs, arc sequences,
and concepts would translate the following actor node

e e

(Inta

to a six-nd

[*x
(Intd

—

The comment /*| */ has no semantic effect in core CGIF or CL, but if preserved, it woluld enable a mappi

back to e
some app
example,
the followi

(exi

This sentd

(1

FgeTrDTvIde—TIrteger— X —TIrteger—F 1 T i
de conceptual graph consisting of three concepts and three conceptual relations:
(Integer ?x) (Integer 7) [*u] [*V]

bgerDivide ?x 7 /*|*/ 2u ?v)

ktended CGIF to distinguish the input arcs from the output arcs. If the distinction is important
ication, axioms may be used to state the functional dependencies of the.outputs on the inputs. R
the CL relation that results from the translation of an actor of type . IhtegerDivide would sati

hg constraint stated in CLIF:
ts (Quotient Remainder) (forall (x1 x2 x3 x4)
ff (IntegerDivide x1 x2 x3 x4)
(and (= x3 (Quotient x1 x2)) (= x4 (Remainder x1 x2))))))

nce asserts that there exist functions Quotient and Remainder that determine the values of Iue
te

ng
for
or

5y

of the thirg and fourth arguments of the relation IntegexDivide. The translation rules would not gener
that axionp automatically, but it could be stated by a €GIF sentence that would be translated to the CLIF
sentence:

[*Quptient] [*Remainder]

[[@eyery*x1l] [@every*x2] [Qevery*x3] [@every*x4]

[Equlv: [Iff: (IntegerDivide - ?x1l ?x2 | ?x3 ?x4)]

[Iff: (#?Quotient ®x1 ?x2 | ?x3) (#?Remainder ?x1 ?x2 | ?x4)]1]]

To show fhat the existential quantifiers for [*Quotient] and [*Remainder] take precedence over the

universal
with univel

B.3.2 &

Definition:

with CG n

uantifiers for the fourarguments, a pair of context brackets is used to enclose the concept nod
rsal quantifiers.

rc

A stfing ar that shall contain an optional comment cm and either a reference r, a defining la
Bme 11§ or a concept C.

S

bel

Translation: A pair (x,g) consisting of a an arc x and a conceptual graph g.

arc(?ar?) -> ?x?, ?9g°?;
arc = [comment] ?cm?, (reference ?r? | "*", CGname ?n? | concept ?c?);
if (?r?2~=) ?x? = Rar; ?2g? = ;
elif (?n?~=) ?x? = ?cm?, "?", ?n?; ?2g? = "[*", ?n?, "1";
else ?x? = ?2cm?, first(concept(?c?));
?g? = third(concept (?c?));
end; end;
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If ar is a reference, x shall be ar unchanged, and g shall be blank. If ar contains a defining label, x shall be the
result of replacing the marker * in ar with 2, and g shall be the concept [*n]. If ar contains a concept ¢, x
shall be the result of replacing the concept ¢ in ar with a reference r, and g shall be third(concept(c)).

Comment: As an example, if the arc ar is [Integer], the value of concept([Integer]) would be a CG

name, such as g00023, and arc([Integer]) would be the pair consisting of the reference 2g00023 and the
conceptual graph [*g00023] (Integer 2g00023).

B.3.3 arcSequence

Dé¢finition: A string as that shall contain a sequence s of zero or more arcs followed by an optionallsequence
marker sqn.

Trpnslation: A ftriple (rs,g,sqn) consisting of a sequence of references rs, a conceptual graph ¢, and the
sequence marker sqn.

arcSequence (?as?) -> ?rs?, ?g?, ?sgn?;

arcSequence = {arc} ?s?, [[comment], "?", segmark] ?sgn?;
?rs? = map (first,map (arc, ?s?));

?g? = map (second,map (arc, ?s?));

end;

Comment: The function map (arc, ?s?) applies arc to each-atc of s to generate a sequencg of pairs
consisting of a reference and a concept. Then map (first)map (arc, ?s?)) extracts the sequence of
references from the first element of each pair. Finally, map (second, map (arc, ?s?) ) extracts the|sequence
of| concepts from the second element of each pair. The“oOption of having a sequence marker [in an arc
sequence implies that a conceptual relation may have’a variable number of arcs. An actor may have a
variable number of input arcs, but the number of output arcs shall be fixed; therefore, the output arcgs shall not
have a sequence marker.

B{3.4 boolean
Definition: A string b that shall containna context be, which shall not directly contain a reference or|a defining
lapel. The context bc shall have either a prefix "~" and no type label or no prefix and one of the following
constants as type label: Either|\ Equiv, Equivalence, If, Iff, Then.

Trpnslation: A negation ng that shall be negation(b), eitherOr(b), ifThen(b), or equiv(b).

boolean _s\/negation | eitherOr | ifThen | equiv;

negation'(?b?) -> ?ng?;

negdtion = "~[", [comment] ?cm?, CG ?x?, [endComment] ?ecm?, "]";
?Ag? = "~[", ?2cm?, CG(?x?), ?ecm?, "]";

end;

ifThen (?b?) -> ?ng?;

ifThen = "[", [comment] ?cml?, "If", [":"], CG ?ante?,

"[", [comment] ?cm2?, "Then", [":"], CG ?conse?,

[endComment] ?ecml?, "]", [endComment] ?2ecm2?, "]1";

?ng? = "~[", ?2cml?, CG(?ante?),

"~[", ?cm2?, CG(?conse?), ?2ecml?, "]", ?2ecm2?, "1";
end;
equiv (?b?) -> ?ng?;
equiv = "[", [comment] ?cml?, ("Equiv" | "Equivalence"), [":"],

"[", [comment] ?cm2?, "Iff", [":"], CG 2gl?,
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[endComment] ?ecm2? "]",
" [comment] ?cm3?, "Iff", [":"], CG ?g2°?,
[endComment] ?ecm3? "]", [endComment] ?ecml? "]";
?ng? = "[", ?cml?, "~[", ?cm2?, CG(2gl?),
ll~[ll, CG(?g2?)’ "]"’ ?ecm2?’ "]"’
?cm2?, "~[", ?2cm3?, CG(?g2?),
"~[", CG(2gl?), "]", 2ecm3?, "]", ?ecml?, "1";
end;
eitherOr (?b?) -> ?ng?;
eitherQr = "[" [comment]l 2cm? "FEither" ["-"]
{ [comment], nestedOrs} ?ors?, [endComment] ?ecm?, "]";
?ng?| = "~[", ?cm?, nestedOrs(?o0rs?), ?ecm?, "]";
end;
nest¢dOrs (?ors?) -> ?2g?;
nest¢dOrs = ( "[", [comment] ?cm?, "Or" ?first?, [":"], CG ?ng?,
[endComment] ?ecm?, "]", nestedOrs ?more?
I )
if (Pfirst?=) ?2g? = ;
else|?g? = "~[", ?2cm?, CG(?ng?), ?ecm?, "]", nestedOrs (?mexe?);
end; |end;
The rule for nestedOrs recursively processes a sequence of zero or mofe boolean contexts of type Or. If b
contains Zero nested Ors, eitherOr (b) shall be ~[ 1, which is false;the corresponding CLIF sentence (pr)
is defined|to be false.
Comment{: The scope of quantifiers in any of the Boolean contexts shall be determined by the nesting of thieir
translatior}s to core CGIF. Any defining label in a context of type If shall have the nested context of type
Then withjin its scope. For any two contexts directly contained in a context of type Either, Equivalence,|or
Equiv, ngither one shall have the other within its scope.
B.3.5 doncept
Definition: A string c consisting of four substrings, any or all of which may be omitted: an opening comment
cm, a typd field, a referent field, and an end comment ecm.
The refergnt field of ¢ may contain a defining sequence label with sequence marker sqn. If so, the type field| of
¢ shall bg empty, the defining sequence label may be preceded by "@every", and there shall not be any
referenceg or any conceptual graph in the referent field of c.
If no sgn, the type field of.c)shall contain either a type expression tx and a colon ":" or an optional reference| ty
called a type label and an optional colon ":". If no sqn, the referent field of ¢ shall contain an optional defining
label with |CG namedf (which may be preceded by "@every"), a sequence of zero or more references rf, and
a concepfual graph.'g, which may be blank. If all the options are omitted, the concept ¢ shall be the string
" [] ".
Translationm—Atripte (7, g;g) cornsistingof @ referernceora bournd-sequence tabet 7, aquantifier g, wiictrshall

be "@every" or the empty string, and a conceptual graph g, which shall contain at least one concept.
concept = "[", [comment] ?cm?,
( (typeExpression ?2tx?, ":"
| [["#" , "2"], CGname] 2ty?, [":"1),
[["@every"] ?g?, "*", CGname ?2df?], {reference} ?rf?, CG ?x?
| ["@every"] 2g?, "*", sedgmark ?sqgn?
), [endComment] ?2ecm?, "]1";
if (?sqn?~= ) ?2r? = "?", ?sgn?; ?gl? = "[", ?cm?, "*", ?sgn?, ecm?];
elif (?df?~= ) 2x? = "?", 2df?; ?2gl? = "[", ?cm?, "*", 2df?, ?ecm?];
if (?rf?~=) 2g2? = "[", ":", 2r?, ?rf?, "1"; end;
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elif (?rf?~= ) ?2r? = first(?rf?);
?g2? = "[", 2cm?, ":", ?rf?, ?ecm?, "1";
else ?df? = gensym(); ?r? = "?2", 2df?;
?gl? = "[", ?cm?, "*", 2df?, 2ecm?, "]";
end;
if (?tx?~= ) ?b? = first(typeExpression(?tx?));
?gx? = second (typeExpression (?tx?));
?g3?7 = substitute(?r?,?b?,?2gx?);
elif (?2ty?~= ) 2g32 = " (", ?ty?, ?r?, ")"; end;
if (?2x?~=) ?2g4? = "[", CG(?x?), "1";
end:
?g? = ?gl?, ?2g2?, 2937, 2g947?;
end;

Fdur options are permitted in the type field: a type expression tx, a bound coreferencé\label pre
"#", a constant, or the empty string; a colon is required after fx, but optional after the other three. T
ru es move features from the concept ¢ to four strings, which are concatenated to form the concep|
:| g7 is an existential concept with the defining label from ¢ or with a label generated by gens
ining label or reference occurs in c; g2 is a coreference concept if any references occur in c; g3|i
ceptual relation with a type label ty or a conceptual graph generated from.a'type expression fx;
text containing any nonblank CG x. Any comments cm and ecm are placed in the first nonblan
ich shall be either g7 or g2.

ended CGIF with two concept nodes in the arc sequence ofza conceptual relation:

(On [@*x (Pet ?x) (Cat ?x): Yojo]l [Mat])

fixed with
he rewrite
tual graph
ym() if no
is either a

gnd g4is a

K concept,

mment: To illustrate the translation, the sentence A pet cat.Yojo is on a mat could be repr¢sented in

Tq generate the equivalent core CGIF, the concepts*are removed from the arc sequence. In their place,

references are left to link them to the concepts, which are expanded by the above rewrite rules. F
the resulting core CGIF:

[: Yojo] (Pet Yojo) (Cat Yojo)
[*g00238] (Mat 2g00238) (Od_uYojo 2g00238)

THe CG name Yoijo is the reference for the first concept, and the CG name g00238 for the mat is
by] gensym(). See Section B.3:9\for a discussion of the type expression and its translation. The trar
cg2cl would translate the cafe €GIF to the abstract syntax, which would be expressed by the followi

(exists (g00238)~ (and (= Yojo Yojo) (Pet Yojo) (Cat Yojo)
(Mat-»g00238) (On Yojo 2g00238)))

A toreference-concept with only one reference, such as [: Yojo], has no effect on the truth or fa
sentence. lt.could be deleted by an optimizing compiler, unless it is needed as a container for comm

B|3.6'. ‘conceptual graph (CG)

bllowing is

generated
slation by
ng CLIF:

sity of the
ents.

Definition: A string cg consisting of an unordered sequence of substrings that represent
conceptual relations, booleans, and comments.

Translation: A conceptual graph g.

CG(?cg?) —-> 2g7?;

CG = {concept | conceptualRelation | boolean | comment};
if (first(sortCG(?cg?)~= )
?2g? = "~", "[", first(sortCG(?cg?)),
"~w, "[", second(sortCG(?cg?), "I1", "I1";
else 7?g? = second(sortCG(?cg?));
end; end;
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sortCG(cg) shall be the pair (g7,92), where g1 is the conceptual graph derived from all the universally
quantified concepts in cg and g2 is the conceptual graph derived from all other concepts, conceptual relations,
and comments in cg.

sortCG(?cg?) -> 2gl?,?g2?;

sortCG = ( (concept ?c? | conceptualRelation ?x?

| boolean ?x? | comment ?x7?), sortCG ?rem?

[ )

if (?2c?= ) ?cg2? = CG(?x?));
elif (second(concept(?c?)) = "G@every")

’?hrj'l’? = third (o ﬂnop#/’?n’?));
else ?cg2? = third(concept (?c?));
end;
?gl?|= ?cgl?, first(sortCG(?rem?)); ?2g2? = ?cg2, second(sortCG(?rem?));
end;

Comment: If there are no concepts containing universal quantifiers in the input string, the result shall bg a
single stripg in core CGIF that concatenates the results of translating each node indepéndently of any other
node. But|if the input string contains any universal concepts, the output string shall be.a/nest of two negations.
The outer] context shall contain the translations of all the universal concepts, and\the inner context shall

contain the translations of all other nodes in the input.

B.3.7 dgonceptual relation
Definition: A string cr that represents an ordinary conceptual relation“er an actor.

Translatipn: A conceptual graph g, which shall be either ordinaryRelation(cr) or actor (cr).

conce¢ptualRelation = ordinaryRelation | agtor;

ordiparyRelation (?cr?) -> 2g?;
ordinaryRelation = " (", [commend] ?2cm?, (["#", "?"], CGname) ?r?,
arcSequende ?s?, [endComment] ?ecm?, ")";
?¢? = second(arcSequence (2s2)),

"(", ?cm?, ?r?, fifhst(arcSequence(?s?)),
third(arcSequence (?s?)), ?2ecm?, ")";
end;

The first line of the rewrite rule extracts a conceptual graph from the arc sequence s. The second line adds the
opening comment, type labelahd arc sequence of a conceptual relation. The third line adds the sequenice

marker, if any, the end comment, and the closing parenthesis of the conceptual relation.

Comment{: As an example, the conceptual relation (On [Cat: Yojo] [Mat]) would be translated by the
rules for dqonceptualrelations, arcs, arc sequences, and concepts to generate a conceptual graph expressged

in core CGIF, sueh-as the following:

[: YPpFOoJ " (Cat Yojo) [*g00719] (Mat 2g00719) (On Yojo 2g00719)

B.3.8 text

Definition: A context c that is not contained directly or indirectly in any context.

Translation: A context cx.

50

text (?c?) -> ?2cx?;

text = "[", [comment] ?cm?, "Proposition", ":", [CGname] ?n?,
CG ?g?, [endComment] ?ecm?, "1";

?cx? = "[", ?cm?, "Proposition", ":", ?n?, CG(?g?), 2ecm?, "]";

end;
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Comment: CGIF does not provide an explicit syntax for modules. Instead, any CL module shall first be
translated to a text in core CLIF according to the specification in Table A.2 of section 0. Then the result of that
translation shall be translated to a text in extended CGIF according to the function c/2cg, which is defined in
section B.4.

B.3.9 type expression
Definition: A string tx containing a CG name n and a conceptual graph g.

Translation: A pair (b,g), consisting of a bound label b and a conceptual graph g.

typeExpression (?tx?) -> ?b?,?g?;

typeExpression = "@", "*", CGname ?n?, CG ?g?;
?b? = "?", ?n?;

end;

If [a concept ¢ contains a type expression, the rewrite rules that specify concépt(c) use the¢ function
sybstitute (?r?, ?b?, 2g?) to substitute some reference r for every occurrence’of b in g.

Comment: A type expression corresponds to a lambda expression in which the CG name n spgcifies the
formal parameter, and the conceptual graph g is the body of the expression. If a concept ¢ contdins a type
expression, the transformation rules that process c shall substitutena reference derived from cf for every

THis annex has specified the syntax of three CL dialectsian abstract syntax for conceptual graphs, @ concrete
syptax for core CGIF, and a concrete syntax for extended CGIF. All three of these languages$ are fully
conformant CL dialects in the sense that every Cli'sentence can be translated to a semantically pquivalent
sentence in each of them, and every sentence in any of these three dialects can be translated to a
semantically equivalent sentence in CL. Thecsemantic equivalence is established by definition: the [semantics
of|every sentence in extended CGIF is defined by a translation to a sentence in core CGIF, the semantics of
every sentence in core CGIF is defined by a translation to a sentence in the abstract CG syntax, and the
semantics of every abstract CG sentence is defined by its translation to the abstract syntax of CL.

Tq demonstrate full conformance;this clause specifies the function c/2cg, which shall translate any gentence s
in[CL to a sentence cl2cg(s)-in extended CGIF, which shall have the same truth value as s under every
interpretation for CL. For most CL expressions, the mapping to some expression in extended CGIF is
stiaightforward. The translation of functional terms from CL to CGIF, however, requires more than|one step.
Any CL function application can be translated to an actor that represents the function plus a referenge to some
concept whose referent is the value of that function. In order to translate a sequence of CL termg to an arc
sequence in extended CGIF, the actor node shall be enclosed inside the concept node.

Ag an example, let (F X1 X2) be a CLIF term with an operator F applied to arguments X1 and X2, |where the
ngmes XAand X2 are bound by quantifiers, but F is not. When that term is translated by c/2cg, thel gensym()
function shall be used to generate a CG name, such as g00592 When preflxed with "?", that namg becomes
unction F.
The result of translating the orlglnal CLIF term by c/l2cg shall be (F ?X1 ’>X2 | ?7900592). The defining label
*g00592 shall be placed in a concept, such as [*g00592], and the actor shall be placed inside that concept as
a nested conceptual graph: [*g00592 (F X1 X2 | ?g00592)]. This concept shall be the result of c/2cg when
applied to the functional term. It may appear as an arc in an arc sequence of some actor or conceptual
relation.

Since the predicate of a CL relation or the operator of a CL function may be a functional term, the same
transformation shall be used to translate the predicate or the operator to a concept. As an example, let ((F X1
X2) Y1 Y2) be a CLIF atomic sentence whose predicate is the same functional term that appeared in the
previous example. Therefore, the bound label "?g00592", which represents the value of the function, shall be
the type label of the corresponding conceptual relation. If both Y1 and Y2 are bound by quantifiers in CL, the
conceptual relation shall be (#7g00592 ?Y1 ?Y2). In order to generate a single syntactic unit as the value of
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cl2cg, this conceptual relation shall be placed inside the concept that represents the functional term,
immediately before "]": [*g00592 (F X1 X2 | ?g00592) (#7900592 ?Y1 ?Y2)]. This concept shall be the result
of cl2cg when applied to the original atomic sentence. It may appear as a node of a conceptual graph that
results from the translation of a larger CL sentence that contains the original atomic sentence.

For every CL expression E, Table B.1 specifies the extended CGIF expression that defines c/2cg(E). In order
to ensure that the CL constraints on quantifier scope are preserved in the translations by cl2cg, context
brackets, "[" and "]", are used to enclose the translations for expressions of type E13 and E14. In some cases,
these brackets are unnecessary, and they may be ignored.

The first golumn-of Table B-1-indicates-links-torows-in-the ClL semantics-in-Section-6.—The-secc n
uses the etalanguage and conventions used to define the CL abstract syntax. The third col at
metalangyage with the notation used for rewrite rules in clause B.1.3.2. That combination defines acfunction
cg2cl, which translates any sentence s of core CGIF to a logically equivalent sentence cg2cl/(x) of Commpon
Logic.
Table B.1 — Mapping from CL abstract syntax to extended CGIF syntax
If|[E is a CL expression of the form Then cl2cg(E) =
E1 Alnumeral 'n' The numeral 'n'
E1 A|quoted string ‘s’ The quoted string/ s
E1 Alinterpretable name 'n' The name 0 _shall be enclosed in quotes if it |is
not a CG. identifier. If it occurs in the quantifier jof
some Gk sentence, it shall be prefixed with "*" | If
it is bound by a quantifier, it shall be prefixed with
ll?ll-
E2 Sequence marker S S
E3 Alterm sequence <T1 ... Tn> starting with*a-term | An arc sequence: c/2cg(T1) ... ¢l2cg(Tn)
il
E4 Al term sequence T1 ... Tn starting with a|An arc sequence: cl2cg(T2), ..., cl2cg(Tn),
se¢quence marker T1 cl2cg(T1)
ES5 Alterm (O T1 ... Tn) A concept with a generated name 'n' that contaips
a nested actor: "[", ™", 'n', "(", cl2¢cg(O), cl2cg(T(1,
. Tn), ll)ll, IIIII, ll?ll’ Inl’ ll)ll, ll]ll
Alterm (cl:comment ‘string’ T) An arc with a comment: "/*", 'string’, "™/", cg2cl(T|
E6 Ap equatioh(=T1 T2) A CG consisting of one, two, or three concepts.
If both T1 and T1 are names, one concept: "[I",
cl2cg(T1). cl2cg(T2), "T"
If both T1 and T2 are functional terms, three
concepts: cg2cl(T1), cg2cl/(T2), "[", "?", 'n1', "?",
'n2', "" where 'n1' is the name generated for T1
and 'n2' is the name generated for T2.
If Ti is a functional term (where i=1 or i=2) and the
other term Tj is a name, two concepts: c/2cg(Ti),
"I, "?", 'ni', cl2cg(Tj), "I" where 'ni' is the name
generated for Ti.
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E7 An atomic sentence (P T1 ... Tn) A CG consisting of either a conceptual relation or
a concept.

If P is a name, a conceptual relation: "(", c/2cg(P),
cl2cg(T1 ...Tn), ")"

If P is a functional term, a concept: c/2cg(P) as
modified by inserting the following conceptual
relation immediately before the closing "1": "(", 'n',
cl2cg(T1 ... Tn), ")" where 'n' is the name

P 4 s L0
yclichaltcu T1ul LizCy\1r).

EB A boolean sentence (not P) A negation: "~", "[", cl2cg(P), "T"

EP A boolean sentence (and P1 ... Pn) A CG: cl2cg(P1), ..., cl2cg(Pn)

E[0 |A boolean sentence (or P1 ... Pn) A CG: "[", "Either", "[", "Or", cl2cg(P1), 11", ..., "[",
cl2eg(Pn), "T", ""

Efl1 |A boolean sentence (if P Q) :’A]\"CG: "I, "I, el2eg(P), "', "Then", cl2¢g(Q), "1",

Ef2 | A boolean sentence (iff P Q) A CG: ", "Equiv", "", "[", "Iff", cl2cg(R), "1", "[",
“Iff”,€l2cg(Q), "", ""

A sentence (cl:comment ’string’ P) Acomment and a CG: "/*", 'string', "*/", dl2cg(P)
ENN3 | A quantified sentence (forall (N1 ... Nn) B) A CG:"[","[", "@every", ™", cl2cg(N1), 1", ..., "[",

ll@every"’ ll*ll’ CIZCg(Nn), ll]ll’ CIZCg(B), ll]l
where N1 through Nn are names or:sequence

markers
E[l4 | A quantified sentence (exists (N4':=. Nn) B) A CG: "I, "I, ™", cl2cg(N1), "T", ..} "T", ™",
where N1 through Nn are(names or sequence|¢/2¢9(Nn),'T", cl2cg(B), "T"
markers
A phrase (cl:comment“string”) A comment: "/*", 'string', "*/"
ENN7 |A phrase (cl:imports N) A concept: "[", "cg_Imports", c/l2cg(N), "]

ENN8 |A module with name N, exclusion list N1 ... Nn,|If M is the translation to core CL spgcified in
and textsk Table A.2 of Section A.3, then a |[text: "[",
"Proposition”, ":", cl2cg(M), "I"

EN9 |[Aphrase (cl:itextT1...Tn) A text: "[", "Proposition”, ¢/2¢cg(T1 ... Tn){"]"
EPO) |(clitext N T1...Tn) A text: "[", "Proposition”, ":", cl2cg(N), cg2c(T1 ...
A, T

To specify the translation from extended CGIF to core CGIF, Section B.3 uses a combination of EBNF syntax
rules plus the rewrite rules specified in clause B.1.3.2 to define a function ex2cor, which translates any
sentence s of extended CGIF to a logically equivalent sentence CG(s) of core CGIF.

This completes the description of CGIF semantics for the purposes of this annex and conformance.
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eXte

Annex C
(normative)

nded Common Logic Markup Language (XCL)

C.1 Introduction

XCL is aph XML notation

for Common Logic. It is the intended interchange language for communicating

Common |ogic across a network. It is a straightforward mapping of the CL abstract syntax and semantics ifto

an XML fdrm.

C.2 XCL Syntax

Since XCLl'’s lexical syntax is the same as XML itself, the syntax of XCL is described*by a Document Type
Definition | (DTD), which is usually accessed in electronic form. For completeness and standardization

purposes,|the DTD is provided here in its entirety.

<!-- XML| Common Logic
<!-- filg: xcll.dtd

<!-— XML Common Log

Thig is XCL, a formulation of Common Logic as anXML application.
Copyright 2005 ISO/IEC All Rights Reserved.

Permission to use, copy, modify and distribute the XCL DTD and its
acqompanying documentation for any/purpose and without fee is hereby
granted in perpetuity, provided that the above copyright notice and this
pargagraph appear in all copies. The copyright holders make no
representation about the suitability of the DTD for any purpose.

It i provided "as is"
Authors:

Status!
Revision:
Exp $

Thig 'DTD has the following formal public identifiers:

O L 3 -=>

ic 1.0 DTD

without/expressed or implied warranty.

Murray M. Altheim <m.altheim@open.ac.uk>
Pat Hayes <phayes@ihmc.us>

Draft

$Id: xcl1c.dtd,v 1.8 2005/12/05 23:11:15 altheim

"ISO/IEC 24707:2006//DTD XML Common Logic (XCL) 1.0//EN"

"-//purl.org/xcl//DTD XML Common Logic (XCL) 1.0//EN"

The DTD may be invoked by one of the following declarations:

<!DOCTYPE text PUBLIC

"ISO/IEC

24707:2006//DTD XCL Markup Language//EN">

"xcll.dtd">

<!DOCTYPE text PUBLIC

"-//purl
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"xcll.dtd">

where the system identifier ("xcl1.dtd") may be customized as
necessary to specify the location of the DTD.

If there is any perceived difference between the prose of the ISO

standard and the XCL DTD, the former should be considered
authoritive.

<!-- _Comments in the DTD

The comments in this DTD which use the expressions "must", "shall" or
"shall not" are normative requirements of this International Standard.
Comments which use the expression "should" or "should not" are
recommendations of this International Standard. Comments which use
the verbs "recommend" or "deprecate" are recommendations and

deprecations of this International Standard.
-

<!l-- a Uniform Resource Identifier, see clause 3.27 of this International Standard and [8]

-
<![ENTITY % URI.datatype "CDATA" >

<!l-- XML namespace support ................ . ... S -—>

<!l-- The XML Namespace URI for XCL 1.0 is

"http://purl.org/xcl/1.0/"
-

<!UENTITY XCL1l.xmlns "http://purl.org/xcl/i>0/" >
<ll-- 1.General Syntax . ........... . . e e e

<!-- 11 ContentModels ........ .00 ... ... .. L. -—>

<!ENTITY % Quantified.class
"( gquantified | foralls)‘exists )"
>

<!UENTITY % Boolean.class
"( boolean | afndy | or | implies | iff | not )"
>

<!IENTITY % Atomic.class
"( atomie~’| relation | equal )"
>

<!ENPLTY % Sentence.class
“('%Quantified.class; | %Boolean.class; | %Atomic.class; )"

>

<!ENTITY % Comment.class
"comment"
>

<!l-— 1.2 Attributes ........ .. ... ... . ... ... -—>
<!-- 1.2.1 Common Attributes

The following attributes are declared on all XCL element types (though
are not included in the descriptive text within the notes).
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xmlns (optional) All XCL elements have a declared, optional 'xm1ns'
attribute whose fixed, default value matches the XML
Namespace for XCL 1.0. XML processors may imply this
attribute when not explicitly present in the document instance.

id (optional) All XCL elements have a declared, optional 'id'
attribute whose value must match XML Name (production 5 of
[XML]). When present, the ID value serves as the means of
uniquely identifying a specific element within an XCL
document. Note that this operates at the XML syntax level and

—has o sermantic significance withim CEEach o vatue must

be unique within an XCL document.

-—>

<!ENTITY| % XCL.xmlns.attrib
"xmlhs SURI.datatype; #FIXED '&XCL1l.xmlns;'"
>

<!ENTITY| % id.attrib
"id ID #IMPLIED"
>

<!ENTITY| % Common.attrib
"$XCL.xmlns.attrib;
$idlattrib;"

>
<!-- 1.2.p CL Dialect Attribute ............ -—>
<!-- Name: dialect
UR: http://purl.org/xcl/1.0/#dialect
Deglares: http://purl.org/xcl/1.0/#di@alect-xcl
http://purl.org/xcl/1.0/#dlalect-clif
http://purl.org/xcl/1.0¢¥dialect-cgif
Label: CL Dialect
Description: an identifier for the CL. dialect of the
element's content; see clauses 3.8 and 7.1 of this International
Standard
-—>
<!-- Notes:

The 'dialect' attribute is used to indicate the dialect of its element's
corjtent. 'dialect' is@linking attribute whose value (a URI reference)
corjtains a reference\to one of the fixed set of CL dialect identifiers:

http://purl.org/xcl/1.0/#dialect-xcl
http:Y¥purl.org/xcl/1.0/#dialect-clif
http//purl.org/xcl/1.0/#dialect-cgif

For other concrete syntax representations, a suitable URI indicating the
dialect should be used. In all XCL elements for which the 'dialect'
attribute is declared, its absence indicates the default: the XCL dialect
defined by this DTD.

Note that the presence of a 'dialect' attribute overrides any 'dialect'
attributes on parent elements; however, such parent-child dialect
clashes are deprecated.

This attribute is declared on the <text>, <module>, <import>, and
<phrase> elements.
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-—>

Example:

<text dialect="http://purl.org/xcl/1.0/#dialect-clif">
(forall ex:romanceNovel ((x man)) (exists ((y woman))

(and (loves x y) (not (loves y x))) ))
</text>

<!ENTITY XCL.dialect "http://purl.org/xcl/1.0/#dialect-xcl™ >
<!ENTITY CLIF.dialect "http://purl.org/xcl/1.0/#dialect-clif" >
<!ENTITY CGIF.dialect "http://purl.org/xcl/1.0/#dialect-cgif" >

ISO/IEC 24707:2007(E)

<!ENTITY % dialect.attrib

"dialect $URI.datatype; '&XCL.dialect;'"
>
<l--1.3Comments ........ ... ... -—>
<!~ Name: comment
URI: http://purl.org/xcl/1.0/#comment
Label: Comments
Description: Inserts a comment. <comment> elements can

be included within any XCL element and are
considered as comments on their immediate
parent element; see clause 6.1.1.3 of this"international

Sthndard

-

<!-- Notes:

When well-formed XML processing is acceptable (see the section on
XCL conformance), <comment> elements can.comprise any text, can be
mixed content, and can have any user-defined attributes; they are
ignored by logical processors, but conforming XCL applications are
required to preserve them and their position relative to other elements.
Comments inside other comments_are considered to be comments on
the comment. In most cases, XCL content models include comments as
the last children of the parent.element.

Note that XCL markup ‘inside a comment is not considered to be part of
the XCL containing.element, and must also be suitably escaped.

For situations-where rich comment markup is desired but valid XCL is
required, comments may contain a link to an external documentation
source using the 'href' attribute:

<comment href="http://www.acme.com/docs/sec7.html"/>

if both element content and the 'href' attribute are present, the latter is
considered optional. i.e.. traversing the link is not considered essential

to ascertain the contents of the comment.

With appropriate XML Namespace declarations, the $Comment.class;
parameter entity can be redeclared to contain alternative XML content,
e.g., XHTML or DocBook.

<!ENTITY % Comment.class
"( xhtml:div | comment )"
>
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<!ENTITY %
"(

Comment.content

#PCDATA | %$Comment.class; )*"

>

<!ELEMENT comment

<!ATTLIST comment
$Common.attrib;
href

$Comment.content; >

SURI.datatype; #IMPLIED

>

<!-- 2. Top Level Elements

<t-- 21 L(CL DocumentElement ........................ -—>
<!-- Name: text
UR|: http://purl.org/xcl/1.0/#text
Labhel: XCL document element
Description: Used to surround any piece of XCL content, as the
delimiters of an XCL (i.e., XML) document. Text inside
this element must be valid XCL. It need not be a module
(ontology) See the XCL Conformance section for details
on well-formedness constraints. See clause 6.1.1.1 of this_International
Standard.
-—>
<!-- Notes:
Attributes:

xml :base (optional) Indicates the document base URI

dialect (optional) see description in 1.2.2 of this section. When not
explicitly specified, this attribute defaults to the value indicating
the XCL 1.0 (XML) syntax.

href (optional) Used to assign an "importing name" to a text. This is a
URI reference or IRI, and. often it will be the same as xmins
default namespace and/or the URL of the containing
document. However, \this coincidence of naming is not
required. No logical relationship is assumed between names
based on their(URI or XML namespace structure, so it is
acceptable to‘use a URI reference containing a fragment ID to
name a text:

Chijldren:

Yerd of more <module>, <phrase>, and/or <comment> elements in
gnyorder.

Example:

<text dialect="http://purl.org/xcl/1.0/#dialect-xcl">
<phrase>
</phrase>
</text>
-—>

<!ENTITY % Text.content

"( module | phrase |

%Comment.class; )*"

>
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