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mnlormation rFrocessing — 1ext dna vmice oysielns —
Clomdavd Nanavalizad Mavliim | ancitana (CCRAT )
LDiAIiVdAdl U OTIHITI AIILTU IVIAI UMY k=AQITYUAYT W iVii)
0 introduction Earily computerizéd systems continued this
approach by, adding the process-spegific “markup”
Thia lntadmntinmal Qtandavd ananifine a lanaiiana far th 7=y la documant filk The markun
1S Henatondi olaiiuaru >pTtullico a iaiigyuayc wvi A~ I UULUIICHIL . 1 rniarnup
d representation referred to as the processing instructions,
Seneralized Markup Language” (SGML). e language ¢f a formatting
n be used for pubiishing in its broadest man compgsiior. The file
FIVR R SURY (SR | P Py - pagepy | frr n Aiffarant nitrmnoa A
I Irom singie meuilurn convenuorai 101 d Gieirdiit pui pusc, Ui
multiomedia data hace nubliching vetem witholut chanaina all
HIU-iiuia uaita wvadov pPuuviioiiiiigy. SITIin, ywitlhivfue LiiGiiygiiiy &
lso be used in office document
g when the benefits of human readabiiity
rchange with pubiishing systems are i sophisticated, and as text
processors became more powerful, approaches
were developed that alleviated [his problem
und “Macro calls” (or “format calls”) were used to
identify points in the document where processing
ment can be viewed in the_abstract as a was to occur. The actuai processifg instructions
of various types of element. An author were kept outside of the document, i} “procedures”
il irde  ~hanfars that  cantain (ar “macro definitione” or “stored formats”) where
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r example, and figures that contain they could more easily be changed.
....... An editorCerganizes a magazine
tles that contain-paragraphs that contain While the macro calls could be placgd anywhere in
PR - n dariimant 1eare hamnan tA racnanhiza that maoet
10 SO On a GOCuiment, usdSCis ucydil U TELUYRILT tial ivot
were placed at the start or end| of document
rs treatdhgse elements in different ways. elements. It was natural, therefofe, to choose
g program might print headings in a names for such macros that were “generic
type face, Iieave space between identifiers” of the element types, rather than names
Nl oAb it ..!.‘..__I'I.. m~mmizar; A thnt crirnrnnctad narticrnlar nrarnacing (fAar avamnla
dana otnerwise Visudaily Ccofivey tic mdt suggesied parniCuiar processing (or exampic,
ooy odbeibdoe to tha roador  An “heading” rather than “format-17" and so the
oareT [N EvAVE A vES au o a3 B = A~ A~ ranan - o - - " - " - ) B B ’
retrieval system would perhaps assign practice of “generic coding” (or “generalized
extra significance to words in a heading when tagging”) began.
creating its dictionary.
Generic coding was a major step towards making
Althcugh this connection between a document’s automated text processing systems reflect the
SII wuiro AV AR RAVA VAR AN AR) [PAVA S A AV VE R} \lv»\l\a:"v v © h - . - _IT - - 9 ‘: . o ;
attributes and its processing now seems obvious, It naturai reiationship between document atiributes
tended to be obscured by early text processing and processing. The advent of “generaiized mairkup
methods. in the days before automated typesetting, languages” in the early 1970's carried this trend
mn A b irmiild Gl i o e aniranrint with tha furthar hv nrovidina a formal lanaiane hasge for
dil euitor wouilu Marn Y a imanusUTripu witly o aiuicT v prOVIiGiNng a Oiiiar ianigudy®c vastc Ui
enarificr nracaccing inatriictiane that would create aeneric codina. A aeneralized markup lanauaqge
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the desired format when executed by a comnpositor observes two main principles:
Any connection between the instructions and the
documeni’s struciure was purely in ihe ediior’s
| )
nedu
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a) Descriptive markup predominates and is
distinguished from processing instructions.

Descriptive markup includes both generic
identifiers and other attributes of document
elements that motivate processing
instructions. The processing instructions,
which can be in any language, are normally
collected outside of the document in
procedures.

As the source file is scanned for markup and

alternative concrete syntaxes to meet their
requirements.

— Markup declarations that allow the user to
define a specific vocabulary of generic
identifiers and attributes for different document
types.

— Provision for arbitrary data content. In
generalized markup, “data” is anything that is
not defined by the markup language. This can
include specialized “data content notations”

the varipus elemenis are recognized, (he thatrequire |HTEF5FETEII6FHW'€HTTRTT general
processijg system executes the procedures text: formulas, images, non-Latin\(alphabets,

associatdd with each element and attribute for
that progess. For other processes, different
procedures can be associated with the same
elements| and attributes without changing the
document markup.

When a processing instruction must be entered
directly [in a document, it is delimited
differently from descriptive markup so that it
can easily be located and changed for different
processeg.

b) Markup {s formally defined for each type of
document.

A generplized markup language formalizes
document markup by incorporating “document
type definitions”. Type definitions include a
specification (like a formal grammar) of which
elementd and attributes can occur in<.a
document and in what order. With \this
informatipn it is possible to determine whether
the markup for an individual doeument is
correct [(that is, complies with;~the type
definition) and also to supply~markup that is
missing,| because it can~’ be inferred
unambigpously from other~markup that is
present.

NOTE — A mord detailed introd(ction to the concepts of generic
coding and the Standard Generalized Markup Language can be
found in annex A.

0.2 Objectiyes

previously formatted text, or graphics.

— Entity  references: a _“hon-system-specific
technique for referringy @0 content| located
outside the mainstream of the documgnt, such
as separately-written--ehapters, pi characters,
photographs, etc.

— Special delimiters for processing instrictions to
distinguish\them from descriptive | markup.
Processing: instructions can be entened when
needed*for situations that cannot be handled by
the procedures, but they can easily |pe found
and-modified later when a document is[sent to a
different processing system.

For a generalized markup language tp be an
acceptable standard, however, requires njore than
just providing the required functional capabilities.
The language must have metalinguistic pfoperties,
in order to satisfy the constraints imposged by the
need to use it in a multiplicity of environments. The
major constraints, and the means by which the
Standard Generalized Markup Language 3ddresses
them, can be summarized as follows:

a) Documents “marked up” with the [language
must be processable by a wide range of text
processing and word processing systems.

The full form of the language, with all optional
features, offers generality and flexibility that
can be exploited by sophisticated [systems;
less powerful systems need not support the

The Standard Generalized Markup Language
standardizes the application of the generic coding
and generalized markup concepts. It provides a
coherent and unambiguous syntax for describing
whatever a user chooses to identify within a
document. The language includes:

— An “abstract syntax” for descriptive markup of
document elements.

— A “reference concrete syntax” that binds the
abstract syntax to particular delimiter
characters and quantities. Users can define

features. To facilitate interchange between
dissimilar systems, an “SGML declaration”
describes any markup features or concrete
syntax variations used in a document.

b) The millions of existing text entry devices must
be supported.

SGML documents, with the reference concrete
syntax, can easily be keyboarded and
understood by humans, without machine
assistance. As a result:

0 Introduction


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

e)

0.3

— Use of SGML need not await the
development and acceptance of a new
generation of hardware — just software to
process the documents on existing
machines.

— Migration to such a new generation (when it
comes) will be easier, as users will already
be familiar with SGML.

There must be no character set dependency,
as documents might be keyed on a variety of
devices

ISO 8879-1986(E)

g) The language must not depend on a particular

data stream or physical file organization.

The markup language has a virtual storage
model in which documents consist of one or
more storage entities, each of which is a
sequence of characters. All real file access is
handled by the processing system, which can
decide whether the character sequence should
be viewed as continuous, or whether it should
reflect physical record boundaries.

The| language has no dependency on a
parficular character set. Any character set that
has| bit combinations for letters, numerals,
spafe, and delimiters is acceptable.

Thefe must be no processing, system, or
dev|ce dependencies.

Gerleralized markup is  predominantly
desfriptive and therefore inherently free of
such dependencies. The occasional
progessing instruction is specially delimited so
it can be found and converted for interchange,
or |[when a different process renders the
instfuction irrelevant.

References to external parts of a document are
indirect. The mappings to real system storage
are|made in “external entity declarations” that
occpr at the start of the document, where‘they
can|easily be modified for interchange.

The concrete syntax can be changed with the
SGML declaration to accommodate any
reserved system characters|

Thdre must be no natignallanguage bias.

Theq characters, ‘used for names can be
augmented by.any special national characters.
Generic identifiers, attribute names, and other
narhes usedsin descriptive markup are defined
by fhe userin element and entity declarations.

markup declarations can also be changed.

Multiple character repertoires, as used in
multi-lingual documents, are supported.

The language must accommodate familiar
typewriter and word processor conventions.

The “short reference” and “data tag”
capabilities support typewriter text entry
conventions. Normal text containing

paragraphs and quotations is interpretable as
SGML although it is keyable with no visible
markup.

Organization

h)

a)

“Marked up” text must coexist-wlith other data.

A processing system gan allow text that
conforms to this International Standard to
occur in a data stream with other material, as
long as the systemiean locate the start and end
of the conformingytext.

Similarly, a.system can allow data content not
defined, by SGML to occur lochaIIy within a
conforming document. The occyrrence of such
data) is indicated by markup declarations to
facilitate interchange.

The markup must be usable by both humans
and programs.

The Standard Generalized Matkup Language
is intended as a suitable | interface for
keyboarding and interchapge without
preprocessors. It allows extensive tailoring to
accommodate user preference$ in text entry
conventions and the requirements of a variety
of keyboards and displays.

However, it is recognized| that many

implementers will want to takg advantage of

the language’s information captiire capabilities

to provide intelligent editing or tp create SGML

documents from a word procesgsing front-end

environment. SGML accommodfates such uses

by providing the following capabilities:

— Element content can be stoyed separately
from the markup.

— Control characters can pe

limiters

— Mixed modes of data representation are
permitted in a document.

— Multiple concurrent logical and
structures are supported.

used as

layout

0.3 Organization

The organization of this International Standard is as
follows:

The physical organization of an SGML
document as an entity structure is specified in
clause 6.
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b)

d)

e)

9)

h)

i)

The logical organization of an SGML document b) Specifies a reference concrete syntax that
as an element structure, and its representation binds the abstract syntax to specific characters
with descriptive markup, is specified in clause and numeric values, and criteria for defining
7. variant concrete syntaxes.

Processing instructions are discussed in c) Defines conforming documents in terms of
clause 8. their use of components of the language.
Common markup constructs, such as d) Defines conforming systems in terms of their
characters, entity references, and processing ability to process conforming documents and
instructions, are covered in clause 9. to recognize markup errors in them.

Markup declarations with general applicability e) Specifies how data not defined | by this
(comment, entity, and marked section) are International Standard (such_Cas’| images,

specified|in clause 10.

Markup declarations that are used primarily to
specify document type definitions (document
type, element, notation, short reference
mapping,| and short reference use) are defined
in clause|11.

Markup declarations that are used primarily to
specify link process definitions (link type, link
attribute,|link set, and link set use) are defined
in clause(12.

The SGML declaration, which specifies the
document character set, capacity set, concrete
syntax, apd features, is defined in clause 13.

The refefence concrete syntax is defined in
clause 14.

Conformance of documents, applications,~and
systems [s defined in clause 15.

There are algo a number of annexésjtontaining
additional infofmation; they are notcintegral parts of
the body of thip International Standard.

NOTE — This Infernational Standard is a formal specification of
a computer langufge, which may_prove difficult reading for those
whose expertise |s in the production of documents, rather than
compilers. Annexes A, B,«and'C discuss the main concepts in an
informal tutorial tylesthat-should be more accessible to most

readers.

NOTE — This International Standard-dees not:

a)

b)

c)

2 Field of Application

graphics, or formatted text) can-be included in
a conforming document.

Identify or specify “stdndard” document typeg, document
architectures, or textistructures.

Specify the implementation, architecture, or mprkup error
handling of'Conforming systems.

Specify.how conforming documents are to be crpated.

Specify the data stream, message handling $ystem, file
structure, or other physical representatior] in which
conforming documents are stored or interchanped, or any
character set or coding scheme into or from which

conforming documents might be translateq for such
purposes.
Specify the data content representation or fpotation for

images, graphics, formatted text, etc., that are ipciuded in a
conforming document.

The Standard Generalized Markup Language can be
used for documents that are processed by any text

processing or word processing
particularly applicable to:

system. It is

interest of presenting a clear overview.

Howeverg~the reader should be aware that those a) Documents that are interchangeq among
annexes do not cdveral-SGML constructs—norall details of those systems with differing text processing
covered, and subtle distinctions are frequently ignored in the Ianguages.

b) Documents that are processed in more than

1 Scope

This International Standard:

a)

Specifies an abstract syntax known as the
Standard Generalized Markup Language
(SGML). The Ilanguage expresses the
description of a document’s structure and
other attributes, as well as other information
that makes the markup interpretable.

one way, even when the procedures use the
same text processing language.

Documents that exist solely in final formatted form
are not within the field of application of this
International Standard.

2 Field of Application
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3 References

ISO 639, Codes for the representation of names of

languages.

ISO 646, Information processing — 7-bit coded
character set for information interchange.

ISO 9069, Information processing — SGML support
facilities — SGML Document Interchange Format
(spiF).D

ISO 8879-1986(E)

4.3 active link type (declaration): A link type
declaration with respect to which an SGML entity
is being parsed.

44 ambiguous content model: A content model
for which an element or character string occurring
in the document instance can satisfy more than
one primitive content token without look-ahead.

NOTE — Ambiguous content models are prohibited in SGML.

4.5 application: Text processing application.

ISO 907d, Information processing — SGML support
facilities |- Registration procedures for public text.

The follgwing references are used in conjunction
with illusrative material:

ISO 2023, Information processing — I1SO 7-bit and
8-bit cofded character sets — Code extension
techniquegs.

ISO 3166, Codes for the representation of names of

countries.

ISO 4873, Information processing — ISO 8-bit code
for information interchange — Structure and rules for
implemeptation.

ISO 6937, Information processing — Coded character
sets for text communication.

ISO 8632/2, Information processing systems —
Computgr graphics — Metafile for the storage and
transfer pf picture description information~= Part 2:
Charactgr encoding.

ISO 8632/4, Information procéssing systems —
Computgr graphics — Metafile for the storage and
transfer pf picture description information — Part 4:
Clear teXt encoding.

4 Definitions

NOTE —| The typographic conventions described in 5.1 are
employed |nithis clause.

For the purposes of this International Standard, the
following definitions apply:

41 abstract syntax (of SGML): Rules that define
how markup is added to the data of a document,
without regard to the specific characters used to
represent the markup.

42 active document type (declaration): A
document type declaration with respect to which
an SGML entity is being parsed.

N At present at the stage of draft.

4 Definitions

4.6 application convention: -Appljcation-specific
rule governing the text of a decument in areas that
SGML leaves to user choigéex

NOTE — There are two kifids:content conventions and markup
conventions.

4.7  application-specific information: A
parameter of‘\the SGML declaration] that specifies
informationrequired by an application and/or its
architeCture.

NOFE — For example, the information |could identify an
architecture and/or an application, or otherwise enable a
system to determine whether it can process the document.

4.8 associated element type: An element type
associated with the subject of a markup
declaration by its associated |element type
parameter.

4.9 attribute (of an element). A characteristic
quality, other than type or content.

4.10 attribute definition: A mémber of an
attribute definition list; it defines an pttribute name,
allowed values, and default value.

4.11 attribute definition list: A setof one or more
attribute definitions defined by | the attribute
definition list parameter of an attrjbute definition
list declaration.

412 attribute (definition) list declaration: A
i jates an attribute
definition list with one or more element types.

413 attribute list: Attribute specification list.

414 attribute list declaration: Attribute definition
list declaration.

415 attribute specification: A member of an
attribute specification list; it specifies the value of a
single attribute.

416 attribute (specification) list: Markup thatis a
set of one or more attribute specifications.
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NOTE — Attribute specification lists occur in start-tags and link
sets.

4,17 attribute value literal: A delimited character
string that is interpreted as an attribute value by
replacing references and ignoring or translating
function characters.

418 available public text: Public text that is
available to the general public, though its owner
may require payment of a fee or performance of

other conditi

ns

4.28 CDATA: Character data.
4.29 CDATA entity: Character data entity.

430 chain of (link) processes: Processes,
performed sequentially, that form a chain in which
the source of the first process is an instance of the
base document type, and the result of each
process but the last is the source for the next. Any
portion of the chain can be iterated.

NOTE — For example, a complex page makeup application

419 B sequence: An uninterrupted sequence of

upper-case
assigned as

etter “B” characters; in a string
a short reference, it denotes a blank

sequence wHose minimum length is the length of

the B sequen

4.20 base

element wh

Ce.

document element: A document
pse document type is the base

document type.

4.21 base document type: The document type

specified by
a prolog.

4.22 basic
document th
and capaci

OMITTAG mg

NOTE — it als

the reference ¢

4.23 bit: Boi[;ary digit; that is, either zero.gr one.

4.24 Dbit c
bits, interpre

4.25 blank
of SPACE an

he first document type declaration in

BGML document: A conforming SGML
bt uses the reference concrete syntax
y set and the SHORTTAG and
rkup minimization features.

uses the SHORTREF feature by virtue of using
ncrete syntax.

bination: An ordered( collection of
table as a binary numper:

sequence: An uninterrupted sequence
H/or SEPCHAR‘characters.

4.26 capacjty: A named limit on some aspect of
the size or gomplexity’of a document, expressed
as a numben of points that can be accumulated for
a kind of objcfct orfor all objects.

could include three document types—logicalss. galley, and
page--and two link processes--justification and cpstoff. The
justification process would create an instapce.of a |[galley from
an instance of a logical document, and the)castoff prgcess would
in turn create pages from the galleys. The two procgesses could
be iterated, as decisions made duting’castoff could|require re-
justification of the galleys at different sizes.

4.31 character: An_atom of informatiop with an
individual meaping, defined by a fharacter
repertoire.

NOTES
1 There are two kinds: graphic character and contro| character.

2 ‘Ascharacter can occur in a context in which it has|a meaning,
defined by markup or a data content notation, that [supercedes
or supplements its meaning in the character repertoife.

4.32 (character) class: A set of charagters that
have a common purpose in the abstra¢t syntax,
such as non-SGML characters or Feparator
characters.

NOTE — specific characters are assigned to charafter classes
in four different ways:
a) explicitly, by the abstract syntax (Specidl/, Digit, LC
Letter, and UC Letter);

b) explicitly, by the concrete syntax (LCNMSTRT,
FUNCHAR, SEPCHAR, etc.);

c) implicitly, as a result of explicit assignments made to
delimiter roles or other character classes {DELMCHAR

and DATACHAR); or
d) pvplir‘ifl\/, by the document character set (N_Q)NSGML)

NOTE — The set of capacities is defined by the abstract
syntax, but values are assigned to them by individual
documents and SGML systems.

4.27 capacity set: A set of assignments of
numeric values to capacity names.

NOTE — In an SGML declaration, the capacity set identifies the
maximum capacity requirements of the document (its actual
requirements may be lower). A capacity set can also be defined
by an application, to limit the capacity requirements of
documents that implementations of the application must
process, or by a systern, to specify the capacity requirements
that it is capable of meeting.

6

7

4.33 character data: Zero or more characters
that occur in a context in which no markup is
recognized, other than the delimiters that end the
character data. Such characters are classified as
data characters because they were declared to be
S0.

4.34 character data entity: An entity whose text
is treated as character data when referenced and
is not dependent on a specific system, device, or
application process.

4 Definitions
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consisting of general entities that are graphic
characters

O
T

¢
representation in the document character set, or that cannot be
keyboarded conveniently, or to achieve device independence
for characters whose bit combinations do not cause proper
display on all output devices.

4.44 code set position: The numeric value of
combination in a code set.

445 coded representation: The representation of

LPRTe T T ie et reseniauiott ot

a character as a sequence of one or more bit
combinations of equai size.

446 comment: A portion of a markup declaration
that contains explanations or remarks intended to

2 There gre two kinds of character entity sets: definitional and
display.

4.36 character number: A npumber that
represents the base-10 integer equivalent of the

coded fepresentation of a character, obtained by

4.37 dharacter reference: A reference that is
replaced by a single character.
NOTE -} There are two kinds: named character reference and

dharacter repertoire: A set of characters
¢ used together. Meanings are defined for
each chjaracter, and can also be defined for contrel
sequenes of multiple characters.

NOTE - When a character occurs in a control séquence, the
meaning |of the sequence supercedes the meanings of the
individua| characters.

4.39 ¢haracter set: A mapping of a character
repertoire onto a code_set’ such that each
characfer is associated’ with its coded
repres¢ntation.

4.40 (character) {>-string: A sequence of
characlers.

4.41 ¢lass; (Character class.

4.42 pde exte .

representation for more than one character,
without changing the document character set.

NOTE — when multiple national languages occur in a
document, graphic repertoire code extension may be useful.

443 code set: A set of bit combinations of equal
size, ordered by their numeric values, which must
be consecutive.

NOTE — For example, a code set whose bit combinations have

8 bits (an “8-bit code”) could consist of as many as 256 bit
combinations, ranging in value from 00000000 through 11111111

4 Definitions

aid persons working with the document.

4.47 comment declaration: /A markup declaration
that contains only comments

4.48 concrete syntax{oi SGML): A binding of the
abstract syntax to (particular delimiter characters,
quantities, markup declaration names, etc.

4.49 concrete syntax parameter: A parameter of
the SGML declaration that identifies the concrete
syntax{used in document elementg and (usually)
prologs.

NOTE — The parameter consists of paraneters that identify
the syntax-reference character set, furjction characters,
shunned characters, naming rules, delimiler use, reserved
name use, and quantitative characteristics.

4.50 conforming SGML application: An SGML
application that requires docuents to be
conforming SGML documents, | and whose
documentation meets the requirgments of this
International Standard.

4.51 conforming SGML document: An SGML
document that complies with all prpvisions of this
International Standard.

4,52 containing element: An dlement within
which a subelement occurs.

.4.53 content: Characters that occur between the

start-tag and end-tag of an element/in a document
instance. They can be interpreted as data, proper
i ments,  other

markup, or a mixture of them.

NOTE — if an element has an explicit content reference, or its
declared content is “EMPTY”, the content is empty. In such
cases, the application itself may generate data and process it as
though it were content data.

4.54 content convention: An application
convention governing data content, such as a
restriction on length, allowable characters, or use
of upper-case and lower-case letters.
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NOTE — A content convention is essentially an informal data
content notation, usually restricted to a single element type.

4.55 (content) model: Parameter of an element
declaration that specifies the model group and
exceptions that define the allowed content of the
element.

456 content model nesting level: The largest
number of successive grpo or dtgo delimiters that
occur in a content model without a corresponding
grpc or dtgc delimiter.

— contains a token which has been
satisfied;
and
ii) all preceding tokens of which
— have been satisfied; or
— are contextually optional.

4.63 control character: A character that controls
the interpretation, presentation, or other
processing of the characters that follow it; for
example, a tab character.

4.57 content reference (attribute): An impliable
attribute whpse value is referenced by the
application to]generate content data.

NOTE — When|an element has an explicit content reference,
the element’s coptent in the document instance is empty.

more markup characters that must follow a
delimiter string within the same entity in order for
the string to He recognized as a delimiter.

4.58 contexPlal sequence: A sequence of one or

459 contextually optional element: An element
a) that cpn occur only because it is an
inclusion; or
b) whose| content token in the currently
applicgdble model group is a contextually
optional token.

4.60 contextually optional token: A content token
that
a) is an ifherently optional token; or
b) has a|plus occurrence indicator_and" has
been sptisfied; or
c) is in|a model group that(is” itself a
contextually optional token;\no tokens of
which have been satisfied!

4.61 contextually requiredielement: An element
that is not a dontextually optional element and
a) whose| genericsidentifier is the document
type name; OF
b) whose|currently applicable model token is a
contexitually required token.

4.64 control sequence: A sequepce of
characters, beginning with a control charalcter, that
controls the interpretation, presentation, |or other
processing of the characters that follow it; for
example, an escape sequence;

4,65 core concrete syntax: A varianf of the
reference concrete syntdx that has no short
reference delimiters:

4.66 corresponding content (of a content token):
The element{s)“and/or data in a documentjinstance
that correspond to a content token.

4.67 current attribute: An attribute whosge current
(that'is, most recently specified) value is ifs default
value.

NOTE — The start-tag cannot be omitted fof the first
occurrence of an element with a current attribute.

4.68 current element: The open element whose
start-tag most recently occurred (or wag omitted
through markup minimization).

4.69 current link set: The link set associated with
the current element by a link set use declaration in
the element content or link type definitign. If the
current element has no associated link set, the
previous current link set continues tq be the
current link set.

470 current map: The short referepce map
associated with the current element by a short

reference use declaration in the element dontent or
document type definition If the current element

NOTE — An element could be neither contextually required
nor contextually optional: for example, an element whose
currently applicable model token is in an or group that has
no inherently optional tokens.

4.62 contextually required token: A content token
that
a) is the only one in its model group; or
b) isin aseq group
i) that
— is itself a contextually required token;
or

has no associated map, the previous current map
continues to be the current map.

4.71 current rank: A number that is appended to
a rank stem in a tag to derive the generic identifier.
For a start-tag it is the rank suffix of the most
recent element with the identical rank stem, or a
rank stem in the same ranked group. For an end-
tag it is the rank suffix of the most recent open
element with the identical rank stem.

4,72 data: The characters of a document that
represent the inherent information content;
characters that are not recognized as markup.

4 Definitions
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4.73 data character: An SGML character that is 4.85 definitional (character) entity set: A
interpreted as data in the context in which it character entity set whose purpose is to define
occurs, either because it was declared to be data, entity names for graphic characters, but not
or because it was not recognizable as markup. actually to display them. lIts public identifier does

not include a public text display version.
4,74 data content: The portion of an element’s
content that is data rather than markup or a NOTE — During processing, the system replaces a definitional
subelement. entity set with a corresponding display character entity set for
the appropriate output device.
4,75 data content notation: An application-

specific interpretation of an element’s data 4.86 delimiter characters: Character class that
content, or of a non-SGML data entity, that usually consists of each SGML character, other than a
extendd or differs from the normal meaning of the name character or function character, that occurs
documgnt character set. in a string assigned to a delimitér role by the

concrete syntax.
NOTE — It is specified for an element’s content by a notation

attribute, Jand for a non-SGML data entity by the notation name 4.87 delimiter-in-context: ‘A charag¢ter string that
paramete} of the entity declaration. consists of a delimiter)string followad immediately
in the same entity by\a contextual selquence.

476 data tag: A string that conforms to the data

tag pat{ern of an open element. It serves both as 4.88 delimiter role: A role defined py the abstract

the end-tag of the open element and as character syntax, and filled by a character stripg assigned by

data in the element that contains it. the concrete syntax, that involves identifying parts
of the amarkup and/or distinguishing markup from

4,77 data tag group: A model group token that data:

associdtes a data tag pattern with a target element

type. 489 delimiter set: A set of apgsignments of
delimiter strings to the abstract syntax delimiter

NOTE -} within an instance of a target element, the data roles.

content ahd that of any subelements is scanned for a string that

conforms|to the pattern (a “data tag”). 4.90 delimiter set parameter: A parameter of an
SGML declaration that identifies thp delimiter set

4.78 data tag pattern: A data tag group tokenthat used in the declared concrete syntax.

defines| the strings that, if they occurred:in the

proper pontext, would constitute a data.tag. 4.91 delimiter (string): A character string

assigned to a delimiter role by the concrete syntax.
4.79 declaration: Markup declaration.
492 descriptive markup: Markup|that describes

4.80 declaration subset: A/delimited portion of a the structure and other attributes offa document in
markup declaration in which other declarations a non-system-specific manner, ingependently of
can ocgur. any processing that may be performed on it. In

particular, it uses tags to express the element
NOTE -} Declaration subsets occur only in document type, link structure.

type, and marked section declarations.
4.93 device-dependent version (gf public text):

4.81 eclared concrete syntax: The concrete Public text whose formal public identifier differs
syntax Hescribed by the concrete syntax parameter from that of another public text only|by the addition
of the FoR- i 1 j igh identifies the

display devices supported or coding scheme used.

4.82 dedicated data characters: Character class
consisting of each SGML character that has no 4.94 digits: Character class composed of the 10
possible meaning as markup; a member is never Arabic numerals from “0” through “9”.
treated as anything but a data character.
4.95 display (character) entity set: An entity set

4.83 default entity: The entity that is referenced with the same entity names as a corresponding
by a general entity reference with an undeclared definitional character entity set, but which causes
name. the characters to be displayed. It is a device-

dependent version of the corresponding
4.84 default value: A portion of an attribute definitional entity set.

definition that specifies the attribute value to be
used if there is no attribute specification for it.

4 Definitions S
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4,96 document: A collection of information that is
processed as a unit. A document is classified as
being of a particular document type.

NOTE — In this International Standard, the term aimost
invariably means (without loss of accuracy) an SGML document.

4,97 document architecture: Rules for the
formulation of text processing applications.

NOTE — For example, a document architecture can define:
a) attribute semantics for use in a variety of element

NOTE — The external entity referenced from the document
type declaration is considered part of the declaration subset.

4105 document (type) definition: Rules,
determined by an application, that apply SGML to
the markup of documents of a particular type. A
document type definition includes a formal
specification, expressed in a document type
declaration, of the element types, element
relationships and attributes, and references that
can be represented by markup. It thereby defines
the vocabulary of the markup for which SGML

definitigns;

b) elemenf classes, based on which attributes the
elements have;

c) structurpl rules for defining document types in terms of
elemenf classes;

d) link progesses, and how they are affected by the values
of attribptes; and/or

e) informafion to accompany a document during

interch|1nge (a “document profile”).

4,98 document character set: The character set
used for all{markup in an SGML document, and
initially (at Igast) for data.

NOTE — when a document is interchanged between systems,
its character se} is translated to the receiving system character
set.

499 document element: The element that is the
outermost element of an instance of a document
type; that is) the element whose generic identifier.
is the documient type name.

4,100 document instance: Instance of a decument
type.

4101 document instance set: The portion of an
SGML document entity or SGML’' subdocument
entity in the| entity structure that’contains one or
more instan¢es of document’ types. It is co-
extensive with the base document element in the
element structure.

NOTE — whkn the~concurrent instance feature is used,
multiple instandes_c¢an exist in a document, and data and markup
can be shared gmang them.

defines the syntax.

NOTE — A document type definition. ‘ean a|so include
comments that describe the semantics, of elgments and
attributes, and any application conventions.

4106 document type specification: A pgrtion of a
tag or entity referencecthat identifies the gocument
type instances within"which the tag |or entity
reference will be processed.

4107 ds (separator): A declaration deparator,
occurring in declaration subsets.

4,108 DTD: Document type definition.

4,109 effective status (of a marked sectjon): The
highest priority status keyword speciffed on a
marked section declaration.

4110 element: A component of the hi¢rarchical
structure defined by a document type definition; it
is identified in a document instance by dpscriptive
markup, usually a start-tag and end-tag.

NOTE — An element is classified as being of fp particular
element type.

4111 element declaration: A markup declaration
that contains the formal specification of the part of
an element type definition that deals|with the
content and markup minimization.

4112 element set: A set of element deglarations
that are used together.

4102 document type: A class of documents
having similar characteristics; for example,
journal, article, technical manual, or memo.

4103 (document) type declaration: A markup
declaration that contains the formal specification of
a document type definition.

4,104 document type declaration subset: The
element, entity, and short reference sets occurring
within the declaration subset of a document type
declaration.

10

NOTE — An element set can be public text.

4113 element structure: The organization of a
document into hierarchies of elements, with each
hierarchy conforming to a different document type
definition.

4114 element type: A class of elements having
similar characteristics; for example, paragraph,
chapter, abstract, footnote, or bibliography.

4115 element (type) definition: Application-
specific rules that apply SGML to the markup of
elements of a particular type. An element type

4 Definitions
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definition includes a formal specification,
expressed in element and attribute definition list
declarations, of the content, markup minimization,
and atiributes aliowed for a specified element type.
NOTE — An element type definition is normally part of a
document type definition

4,116 eiement type parameter: A parameter of an
element declaration that identifies the type of
element to which the definition applies.

ISO 8879-1986(E)

4125 entity set: A set of entity declarations that

i 4

ity roafarancaa th
iy e

NOTE - The specification can be direct, in the form of an
individual generic identifier or member of a name group, or

aranked
4117 pty link set: A link set in which all result
element types are impiied and no aiiribuies are
specified.

»

118 empty map: A short reference map in which

all delimiters are mapped to nothing.

NOTE — The empty map need not (and cannot) be declared
explicitly | but can be referenced by its reserved name, which is
“HEMPTY" in the reference concrete syntax.

4119 dnd-tag: Descriptive markup that identifies
the end|of an element.

4.120 dgntity: A collection of characters that can be
referenced as a unit.

NOTES

1 Object$ such as book chapters written by different authors, pi
charactefs, or photographs, are often, best managed by
maintainipg them as individual entities.

2 The pHysical organization of ‘entities is system-specific, and
could talde the form of files, .m€mbers of a partitioned data set,
componehts of a data structUre, or entries in a symbol table.

4121 entity_declaration: A markup declaration
that aspigns ‘an SGML name to an entity so that it
can be|réferenced.

A,

nmy text: The enmy ueC|ard|i|or
ecifies the replacementy-text, eit
1

it in 2 naramater literal of hv
it a Pululll\al\al LGl Gy v L4

—
3 =
o]
—
3'5@‘

external identifier:
4128 equivaient reférence string:| A character
string, consisting (of an entity teference and
possibly an RE. and/or RS, that replaces a short
concrete synt;x ’(‘ha'tvgt;ﬁbgf'is"sh'(;f references to
one that does not.

4129 escape sequence: A conjrol sequence
whose first character is escape (ES{).

4.130 exceptions: A parameter ¢f an element
declaration that modifies the |effect of the
element’s content model, and the ¢ontent models
of elements occurring within it, [by permitting
inclusions and prohibiting exclusionp.

anywhere in the content of an ¢lement or its
subelements even though the applicable content
model or inclusions would permit them optionally.

4,131 exclusions: Elements that a{e not allowed

4132 explicit content referencej A content
reference that was specified il an attribute
specification.

4133 explicit link (process definjition): A link
process definition in which the fesult element
types and their attributes and multiple sets of link
attribute values can be specified.

4122 entity end (signal): A signal from the system
that an entity’s replacement text has ended.

4,123 entity manager: A program (or portion of a
program or a combination of programs), such as a
file system or symbol table, that can maintain and
provide access to multiple entities.

4124 entity reference: A reference that s
replaced by an entity.

NOTE — There are two kinds: named entity reference and
short reference.

4 Definitions

4134 —extermatentity—Amentity-whose text is not
incorporated directly in an entity declaration; its
system identifier and/or public identifier is
specified instead.

NOTE — A document type or link type declaration can include
the identifier of an external entity containing all or part of the
declaration subset; the external identifier serves simultaneously
as both the entity declaration and the entity reference.

4135 external identifier: A parameter that

identifies an external entity or data content
notation.

1"
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NOTE — There are two kinds: system identifier and public
identifer.

4.136 fixed attribute: An attribute whose specified
value (if any) must be identical to its default value.

4137 formal public identifier: A public identifier
that is constructed according to rules defined in
this International Standard so that its owner
identifier and the components of its text identifier
can be distinguished.

4148 graphic repertoire code extension: Code
extension in which multiple graphic character sets
are mapped onto positions of the document code
set by using shift functions to invoke virtual
character sets.

4.149 group: The portion of a parameter that is
bounded by a balanced pair of grpo and grpc
delimiters or dtgo and dtgc delimiters.

NOTE — There are five kinds: name group, name token group,
model group, data tag group, and data tag template group. A

4,138 formal public identifier error: An error in the
construction por use of a formal public identifer,
other than arn error that would prevent it being a
valid minimum literal.

NOTE — A fofmal public identifier error can occur only if
“FORMAL YES” [is specified on the SGML declaration. A failure
of a public identifier to be a minimum literal, however, is always
an error.

4139 function character: A markup character,
assigned by {he concrete syntax, that can perform
some SGML| function in addition to potentially
being recogn|zed as markup. Ifitis not recognized
as markup in| a context in which data is allowed it
is treated ag data (unless the language dictates
special treatment, as in the case of the RE and RS
function characters).

4.140 function character identification parameter:
A parameter pf an SGML declaration that identifies
the characters assigned to the RE, RS, and SPACE
functions, and allows additional functions to-be
defined.

4141 GO spt: In graphic repertoite code
extension, the virtual character setthat represents
the document character set gfaphic characters
whose charafter numbers arg-below 128, in their
normal code ket positions.

4142 generdl delimiter((role): A delimiter role
other than a ghort reference.

4.143 generdl ;entity: An entlty that is referenced
from within
attribute value ||tera|

4.144 general entity reference: A named entity
reference to a general entity.

4145 generic identifier: A name that identifies the
element type of an element.

4146 Gl: Generic identifier.
4.147 graphic character: A character, such as a

letter, digit, or punctuation, that normally occupies
a single position when text is displayed.

12

name, name token, or data tag template group canngt contain a
group, but a model group can contain a model greupland a data
tag group can contain a data tag template group.

4150 ID: Unique identifier.

4151 ID reference list: An, attribute valug that is a
list of ID reference valugs:

4,152 1D reference value: An attribute valpe that is
a name specified{as an id value of an element in
the same doeument instance.

4153 ID.value: An attribute value that i$ a name
that upiquely identifies the element; that is, it
cannet be the same as any other id valjie in the
same document instance.

4154 impliable attribute: An attribute for which
there need not be an attribute specification, and
whose value is defined by the application when it
is not specified.

4155 implicit link (process definition)] A link
process definition in which the result| element
types and their attributes are all impligd by the
application, but multiple sets of link | attribute
values can be specified.

4156 inert function characters: Charagter class
consisting of function characters whose additional
SGML “function” is to do nothing.

4.157 included subelement: A subelemelnt that is
not permitted by its containing element|s model,

4.158 inclusions: Elements that are allowed
anywhere in the content of an element or its
subelements even though the applicable model
does not permit them.

4.159 inherently optional token: A model group
token that:
a) has an opt or rep occurrence indicator; or
b) is an or group, one of whose tokens is
inherently optional; or
c) is an and or seq group, all of whose tokens
are inherently optional.

4 Definitions
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4.161 interpreted parameter literal: The text of a
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in  which character and parameter entity
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consisting of an SO publlcatlon number or
character_set registration _number, that is used
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2 There are three kinds of link

implicit, and explicit.

4,168 link set: A named set of associations,
declared by a link set declaration, in which

elements of the source document tvne are linked
to e|ements of the result d cument ype For each
— Shas es

vaciild

|UDU|I

&
[
—-
U
Q
pe
Q.

when a| pubiic identifier identifies, or is assigned
by an| ISO publication, or identifies an SO

+
character set.

4163 18O text description: A public text
descriplion, consisting of the iast eiement of an
ISO publication title (without part designation, if

any), thpt is used when a public identifier identifies
an IS0 publication

4,164 Keyword: A parameter that is a reserved
name defined by the concrete syntax, as opposed
to arbityary text.

NOTE — In parameters where either a keyword or a name
defined ty an application could be specified, the keyword is
always preceded by the reserved name indicator. An
applicatign is therefore able to define hames without regard to
whether those names are also used by the concrete syntax.

4.165 Ilink attribute: An attribute of a. source
element type that is meaningful only in thecontext
of a pdrticular process that is performed on the
source document instance.

4.166 Ilink process: A process 'that creates a new
instancp of some document(type (the result) from
an exipting instance of.\‘the same or another
document type (the sgufce). Processes can be
chained, so that thesesult of one is the source for
the ne

NOTE + Examples®of link processes include editing, in which
the sourde and résult document types are usually the same, and
formatting,imwhich they are usually different.

AR Twaar a LI & WS At

that contams the formalcspecific
process definition.

4170 link hlnn daclaration: A marﬂ;nﬂ declaration

4.171 link type declaration subset: The entity sets,
link attribute sets;yand link set and link set use
declarations, that occur within the declaration

subset of a link’type declaration.

NOTE £ TFhe external entity referenced from the link type
declaration is considered part of the declaratipn subset.

4172 locking shift: A shift functign that applies
until another locking shift function ogcurs.

4173 lower-case letters: Chdracter  class
composed of the 26 unaccented smgll letters from
a” through “z

4174 lower-case name characters: Character
class consisting of each additional lower-case
name character assigned by the congrete syntax.
4175 lower-case name start characters:
Character class consisting of each additional
lower-case name start character agssigned by the
concrete syntax.

4176 LPD: Link process definition.
4177 map: Short reference map.

4178 mark up: To add markup to a|[document.

4.167 link process definition: Application-specific
rules that apply SGML to describe a link process.
A link process definition includes a formal
specification, expressed in a link type declaration,
of the link between elements of the source and
result, including the definitions of source attributes
applicable to the link process (“link attributes™).

NOTES

1 A link process definition can also include comments that
describe the semantics of the process, including the meaning of
the link attributes and their effect on the process.

4 Definitions

4.179 marked section: A section of the document
that has been identified for a special purpose, such
as ignoring markup within it.

4180 marked section declaration: A markup
declaration that identifies a marked section and
specifies how it is to be treated.

4.181 marked section end: The closing delimiter
sequence of a marked section declaration.

4.182 marked section start: The opening delimiter
sequence of a marked section declaration.

13
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4183 markup: Text that is added to the data of a
document in order to convey information about it.

NOTE — There are four kinds of markup: descriptive markup
(tags), references, markup declarations, and processing

instructions.

4.184 markup character: An SGML character that,
depending on ihe coniext, couid be interpreted

either as markup or data.

4 185 markun convention: Annlication convention

4.193 model: Content model.

4.194 model group: A component of a content
model that specifies the order of occurrence of
elements and character strings in an element’s
content, as modified by exceptions specified in the

content model of the element and in the content
models of other open elements.

4.195 multicode basic concrete syntax: A
multicode variant of the basic concrete syntax in
which _markup is not recognized when code

governing arkup, such as a rule for the
formulation ¢f an entity name, or a preferred

siuibset of alloved short reference delimiters

4186 (markup) declaration: Markup that controls
how other markup of a document is io be
interpreted.

NOTE — Therd are 13 kinds: SGML, entity, element, attribute
definition list, ngtation, document type, link type, link set, link
use, marked sedtion, short reference mapping, short reference
use, and comment.

4.187 (markyp) minimization feature: A feature of
SGML that allows markup to be minimized by
shortening or omitting tags, or shortening entity
references.

NOTE — Markup minimization features do not affect the
document type definition, so a minimized document can be sent
to a system thiat does not support these features by first
restoring the |omitted markup. There are five Kinds:
SHORTTAG, OMITTAG, SHORTREF, DATATAG, and RANK.

4.188 markup-scan-in characters: Chatagter class
consisting df function characters \that restore
markup recdgnition if it was suppbessed by the
occurrence of a markup-scan-outharacter.

4189 markup-scan-out _characters: Character
class consigting of function characters that
suppress markup recognition until the occurrence
can-in“character or entity end.

éscan-suppress characters: A
that suppress markup recognition for the

immediately following character in the same entity
(if any).

4191 minimal SGML document: A conforming
SGML document that uses the core concrete
syntax throughout, no features, and the reference
capacity set.

4,192 minimization feature: Markup minimization
feature.

14

extension is in use.

syntax that allows code extension| control
characters to be SGML charagters.

4197 multicode core (“concrete syntax: A
multicode variant of the)core concrete $yntax in
which markup is ‘not recognized when code
extension is in use.

4198 name:_ A"name token whose first ¢haracter
is a name start character.

4.199_name character: A character that gan occur
in a>name: name start characters, digits, and
others designated by the concrete syntax.

4.200 name group: A group whose tokens are
required to be names.

4.201 name start character: A character| that can
begin a name: letters, and others desighated by
the concrete syntax.

4.202 name token: A character string, donsisting
solely of name characters, whose Iength is
restricted by the NAMELEN quantity.

NOTE — A name token that occurs in a group is ajso a token;
one that occurs as an attribute value is not.

4.203 name token group: A group whoge tokens
are required to be name tokens.

character
reference consisting of a delimited funct/on name.

4.205 named entity reference: An entity reference
consisting of a delimited name of a general entity
or parameter entity (possibly qualified by a
document type specification) that was declared by
an entity declaration.

NOTE — A general entity reference can have an undeclared
name if a default entity was declared.

4.206 naming rules parameter: A parameter of an
SGML declaration that identifies additions to the

4 Definitions
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standard name alphabet character classes and
specifies the case substitution.

4.207 non-SGML character: A character in the
document character set whose coded
representation never occurs in an SGML entity.

4.208 non-SGML data entity: An entity whose
characters are not interpreted in accordance with
this International Standard, and in which,
therefore, no SGML markup can be recognized.

ISO 8879-1986(E)

4.219 omitted tag minimization parameter: A
parameter of an element declaration that specifies
whether a technically valid omission of a start-tag
or end-tag is considered a reportable markup
error.

4.220 open element: An element whose start-tag
has occurred (or been omitted through markup
minimization), but whose end-tag has not yet
occurred (or been omitted through markup
minimization).

NOTE - The interpretation of a non-SGML data entity is
governed|by a data content notation, which may be defined by
another Iijternational Standard.

4.209 NONSGML: The «class of non-SGML
charactprs, defined by the document character set.

4.210 rmalized length (of an attribute
specification list): A length calculated by ignoring
the acfual characters used for delimiting and
separating the components and counting an extra
fixed nymber per component instead.

4.211 nrlotation attribute: An attribute whose value
is a nolation name that identifies the data content
notation of the element’s content.

NOTE — A notation attribute does not apply when there is an
explicit dontent reference, as the element’s content will he
empty.

4.212 notation declaration: A markup declaration
that asgociates a name with a notation identifier.

4.213 notation identifier: An extefnal identifier that
identifi¢s a data content notation in a notation
declarafion. It can be a public identifier if the
notatiof is public, and, if not)a description or other
informdtion sufficient _te)'invoke a program to
interpr¢t the notation-

4,214 potation name: The name assigned to a
data cgntent notation by a notation declaration.

4.215 pumber: A name token consisting solely of
digits.

4.221 open entity: An entity (that has been
referenced but whose entity ‘éend| has not yet
occurred.

4.222 open marked section declaration: A marked
section declaration whose marked section start
has occurred but whose marked sé¢ction end has
not yet occurred,

4.223 owner ‘identifier: The portign of a public
identifierthat identifies the owner ¢r originator of
public text:

NOTE — There are three kinds: 1SO| registered, and
unregistered.

4.224 parameter: The portion of a markup
declaration that is bounded by parameter
separators (whether required or| optional). A
parameter can contain other parameters.

4.225 parameter entity: An eptity that s
referenced from a markup declaration parameter.

4.226 parameter entity reference: f named entity
reference to a parameter entity.

4,227 parameter literal: A paranjeter or token
consisting of delimited replaceaple parameter
data.

4,228 parsed character data: Zero or more
characters that occur in a context in which text is
parsed and markup is recognizpd. They are
classified as data characters becguse they were

not recognized as markun durina b i

4.216 number token: A name token whose first
character is a digit.

NOTE — A number token that occurs in a group is also a token;
one that occurs as an attribute value is not.

4,217 numeric character reference: A character
reference consisting of a delimited character
number.

4.218 object capacity: The capacity limit for a
particular kind of object, such as entities defined or
characters of entity text.

4 Definitions

4.229 PCDATA: Parsed character data.
4,230 Pl entity: Processing instruction entity.

4,231 point: A unit of capacity measurement,
roughly indicative of relative storage requirements.

4.232 procedure: Processing defined by an

application to operate on elements of a particular
type.

15
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NOTES

1 A single procedure could be associated with more than one
element type, and/or more than one procedure could operate on
the same element type at different points in the document.

2 A procedure is usually part of a procedure set.

4.233 procedure set: The procedures that are
used together for a given application process.

3 Public text simplifies access to shared constructs, reduces the
amount of text that must be interchanged, and reduces the
chance of copying errors.

4.241 public text class: The portion of a text
identifier that identifies the SGML markup
construct to which the public text conforms.

4.242 public text description: The portion of a text
identifier that describes the public text.

NOTE — In $GML applications, a procedure set usually
constitutes the | application processing for a link process
definition.

4,234 processing instruction: Markup consisting
of system-specific data that controls how a
document is {o be processed.

4,235 processing instruction entity: An entity
whose text |s treated as the system data of a
processing instruction when referenced.

4.243 public text designating sequence: The
portion of a text identifier, used when-pul]lic text is
a character set, that contains an ISG/2022 escape
sequence that designates the sget)

4.244 public text display Cversion: An| optional
portion of a text identifier that distinguishe¢s among
public text that hasHa common public text
description by describing the devices supjported or
coding scheme used. If omitted, the public text is
not device-dependent.

4.236 prolog
or SGML

The portion of an SGML document
subdocument  entity that contains

document tyge and link type declarations.

4.237 proper| subelement: A subelement that is

permitted by

4.238 ps (s
occurring in

4.239 public

its containing element’s model.

parator): A parameter separator,
arkup declarations.

identifier: A minimum literal “that

identifies puhlic text.

NOTES

1 The public i
interpretable as

2 The system ig
system identifie

lentifiers in a document) can optionally be
formal public identifiers)

responsible for_converting public identifiers to
S.

4.245 public text language: The portion
identifier’that specifies the natural lan
which the public text was written.

NOTE — it can be the language of the data, comm
defined names.

4.246 quantity: A numeric restriction

aspect of markup, such as the maximum
a name or the maximum nesting level
elements.

NOTE — Quantities are defined by the abstract
specific values are assigned to them by the concrete,

4.247 quantity set:
numeric values to quantity names.

4.248 ranked element: An element whos
identifier is composed of a rank stem a

of a text
guage in

ents, and/or

bn some
length of
of open

syntax, but
syntax.

A set of assignfnents of

generic
d a rank

4.240 public|text:" Text that is known beyond the

avota

suffix. When a ranked element begins| its rank
suffix becomes the current rank for its rank stem,
and for the rank stems in the ranked groyp (if any)

| i ©
TOULUTITCTIT \v4}

context of L= o;lluh:
environment, and which can be accessed with a
public identifier.

NOTES

1 Examples are standard or registered document type
definitions, entity sets, element sets, data content notations, and
other markup constructs (see annex D).

2 Public text is not equivalent to published text; there is no
implication of unrestricted public access. In particular, the
owner of public text may choose to sell or license it to others, or
to restrict its access to a single organization.
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ofwhich-therank-stem-isamember
4.249 ranked group: A group of rank stems that
share the same current rank. When any ranked
element whose stem is in the group begins, its
rank suffix becomes the current rank for all rank
stems in the group.

4.250 rank stem: A name from which a generic
identifier can be derived by appending the current
rank.

4.251 rank suffix: A number that is appended to a
rank stem to form a generic identifier.

4 Definitions
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E — The numbers are usuaily sequentiai, beginning with
he resulting generic identifiers suggest the relative ranks
{for example, H1, H2, and H3 for levels of

s
s {for exampie, ~1,
s

,where “H” is the rank stem).

,
3
=2
<
o
@]
-~
-~
®
[42]
o
o
S
Q-m

NATE
nNuUiIc — MaTKUp that wouid terminate replaceaole charactier

data is not recognized in the replacement text of entities
referenced within it,

4.264 replaceable parameter data: Character data
in which a parameter entity reference or character
reference is recognized and replaced

NOTE — Markup that would terminate replaceable parameter
data is not recognized in the repiacement text of entities
referenced within it.

1 It is called a “record” rather than a “line” to distinguish it
from the qutput lines created by a text formatter.

2 An SGML entity could consist of many records, a single
record, oil text with no record boundary characters at all (which

can ha th,
Can OC ui

depending on whether record boundary characters occur
elsewhere in the document).

t of as heing part of a record or without records,

1h
ugnt Or as oaing part O TeL0Y 10Ul Fecor

4.253 rgcord boundary (character): The record
start (RP) or record end (RE) character.

4.254 rpcord end: A function character, assigned
hat

e end of
ee !

v U

rocentg t
resents t

a recordl.

4.255 record start: A function character, assigned
by the goncrete syntax, that represents the startcof
a recordl.

4.256 rpference: Markup that is replaced by other
text, either an entity or a single character.

4.257 reference capacity set: _The capacity set
defined|in this International Standard.

4.258 reference concrete —syntax: A concrete
syntax,|defined in this-nternational Standard, that
is used|in all SGML declarations.

4.259 rneference‘delimiter set: The delimiter set,
defined| in this\nternational Standard, that is used
in the reference concrete syntax.

4.260 reference quantity set: e quantity se
defined by this International Standard.

4.261 reference reserved name: A reserved name
defined by this International Standard.

4.262 registered owner identifier: An owner
identifier that was constructed in accordance with
ISO 98070. It is unique among registered owner
identifiers, and is distinguishable from ISO owner
identifiers and unregistered owner identifiers.

4.263 replaceable character data: Character data
in which a general entity reference or character
reference is recognized and replaced.

4 Definitions

4.265 replacement character: The, [character that
replaces a character reference,

4,266 replacement text: The text of|the entity that
replaces an entity reference.

4.267 reportable markup error: A failure of a
document to conform to this Internatjonal Standazd
VVIIUII !l Ib palacu Wllll ltjbpcbl
document andink types, other than:
a) an{ambiguous content model;
b) an ‘exclusion that could chahge a group’s
required or optional status in @ model;
exceeding a capacity limit;
an error in the SGML declaratjon;
the occurrence of a non-SGML character; or
an formal public identifier errq

D0 Q0
~— T A
=

4.268 required attribute: An attrigute for which
there must always be an attribute specification for
the attribute value.

4.269 reserved name: A name defined by the
concrete syntax, rather than by an application,
such as a markup declaration name.

NOTE — such names appear in this International Standard as
syntactic literals.

4.270 reserved name use parametef: A parameter
of the SGML declaration that [specifies any
replacement in the declared concrete syntax for a
reference reserved name.

4.271 result document type (of a link): A document
Ype, a NeEwW created as the
result of a link process.

4.272 result element type (of a link): An element
that is defined in the result document type
declaration.

4.273 s (separator): A separator, consisting of
separator characters and other non-printing
function characters, that occurs in markup and in
element content.

4,274 satisfied token: A content token whose
corresponding content has occurred.
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4,275 SDATA entity: Specific character data
entity.

4.276 separator: An s, ds, ps, or ts.

4.277 separator characters: A character class that
consists of function characters that are allowed in
separators and that will be replaced by Space in
those contexts in which RE is replaced by Space.

4,278 SGML: Standard Generalized Markup
Language

characters, which represent the structure of the
data and other information useful for processing it.
In particular, the markup describes at least one
document type definition, and an instance of a
structure conforming to the definition.

4.283 SGML document entity: The SGML entity
that begins an SGML document. It contains, at a
minimum, an SGML declaration, a base document
type declaration, and the start and end (if not all) of
a base document element.

4.279 SGML |application: Rules that apply SGML
to a text processing application. An SGML
application includes a formal specification of the
markup constructs used in the application,
expressed in|SGML. It can also include a non-
SGML defipition of semantics, application
conventions, pnd/or processing.

NOTES

1 The formal specification of an SGML application normally
includes documgnt type definitions, data content notations, and
entity sets, and |possibly a concrete syntax or capacity set. If
processing is defined by the application, the formal specification
could also include link process definitions.

2 The formal sgecification of an SGML application constitutes
the common pgrtions of the documents processed by the

application. These common portions are frequently made

available as pub

3 The formal sp

ic text.

beification is usually accompanied by comments

and/or documentation that explains the sernantics, application

conventions, and processing specifications of the application.

4 An  SGML [application exists independently of any
implementation.| However, if processihgyis defined by the
application, the |non-SGML definitionCequld include application
procedures, impjemented in a programming or text processing
language.

4.280 SGML| character: A character that is
permitted in ap-SGML entity.

4,284 SGML entity: An entity whose characters
are interpreted as markup or data in}acgordance
with this International Standard.

NOTE — There are three types-of SGML entjty: SGML
document entity, SGML subdocumenht entity, and [SGML text
entity.

4.285 SGML parser:. A program (or portion of a
program or a combination of programs) that
recognizes matkup in  conforming| SGML
documents.

NOTE —%ifJan analogy were to be drawn to priogramming
languagé/processors, an SGML parser would be said to perform
the functions of both a lexical analyzer and a parser with
respect to SGML documents.

4.286 SGML subdocument entity: An SGML entity
that conforms to the SGML declaratiop of the
SGML document entity, while conformipg to its
own document type and link type declarations. It
contains, at a minimum, a base docunjent type
declaration and the start and end of| a base
document element.

4.287 SGML system: A system that indludes an
SGML parser, an entity manager, and| both or
either of:
a) an implementation of one or mofe SGML
applications; and/or

b) facilities for a user to implemept SGML
applications, with access to the SGML
parser and entity manager.

4.281 SGML declaration: A markup declaration
that specifies the character set, concrete syntax,
optional features, and capacity requirements of a
document’s markup. It applies to all of the SGML
entities of a document.

4,282 SGML document: A document that is
represented as a sequence of characters,
organized physically into an entity structure and
logically into an element structure, essentially as
described in this International Standard. An SGML
document consists of data characters, which
represent its information content, and markup

18

4.288 SGM_I_texj_enﬁty- An SGMI pmtity that
conforms to the SGML declaration of the SGML
document entity, and to the document type and link
type declarations to which the entity from which it
is referenced conforms.

4.289 shift function: In graphic repertoire code
extension, a control sequence or control character
that invokes a graphic character set.

NOTE — There are two kinds: single shift and locking shift.

4.290 short reference: Short reference string.

4 Definitions
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4.291 short reference delimiter role: A delimiter
role to which zero or more strings can be assigned
by the concrete syntax. When a short reference
string is recognized, it is replaced by the general
entity to whose name it is mapped in the current
map, or is treated as a separator or data if it is
mapped to nothing.

4,292 (short reference) map: A named set of
associations, declared by a short reference
mapping declaration, in which each short reference
delimiter is mapped to a general entity name or to

1SO 8879-1986(E)

4.303 space: A function character, assigned by
the concrete syntax, that represents a space.

4.304 specific character data entity: An entity
whose text is treated as character data when
referenced. The text is dependent on a specific
system, device, or application process.

NOTE — A specific character data entity would normally be
redefined for different applications, systems, or output devices.

4.305 Standard Generalized Markup Language: A

nothing.

4.293 short reference mapping declaration: A
markup |declaration that defines a short reference
map.

4,294 short reference set: A set of short reference
mapping, short reference use, and entity
declarafions that are used together.

NOTE —]A short reference set can be public text.

4,295 short reference (string): A character string
assignefl to the short reference delimiter role by
the congrete syntax.

4,296 short reference use declaration: A markup
declarafion that associates a short reference map
with one or more element types, or identifies a
new cuhrent map for the current element.

4.297 shunned character (number): A character
number} identified by a concrete syntax, that
should |be avoided in documents .employing the
syntax pecause some systems might erroneously
treat it 4s a control character.

4,298 sfgnificant SGML .‘character: A markup
charactpr or minimum data character.

4,299 simple link(process definition): A link
proce53 definitiony'in which the result element
types 4nd their~attributes are all implied by the
applicafions ‘@nd only one set of link attribute
values |can be specified. The source document
type mu

4.300 single shift: A shift function that applies to
the following character only.

4.301 source document type (of a link): A
document type, an existing instance of which is the
source of a link process.

4.302 source element type (of a link): An element

type that is defined in the source document type
declaration.

4 Definitions

language for document represpntation that
formalizes markup and frees dt;-of system and
processing dependencies.

4.306 start-tag: Descriptive“markup|that identifies
the start of an elementland specifies its generic
identifier and attributes.

4,307 status c<keyword: A ma
declaration ,parameter that specifie

rked section
5 whether the

marked section is to be ignored and, if not,

whether)it/ is to be treated as c
replaceable character data, or norm

4:308 string: Character string.

haracter data,
ally.

4.309 subelement: An element tha{ occurs in the

content of another element (th

b “containing

element”) in such a way that the subelement

begins when the containing elemen|
element.

is the current

4.310 syntax-reference character set: A character

set, designated by a concrete syntay
all potential users of the syntax,
every significant SGML character.
concrete syntax to be defined withou

and known to
that contains
it enables a
t regard to the

particular document or system charpcter sets with
which it might be used.

4.311 system character set: The |character set
used in an SGML system.

4.312 system declaration: A declarption, included
in the documentation for a conforming SGML

: i , capacity set,
concrete syntaxes, and character set that the
system supports, the data content notations that it
can interpret, and any validation services that it
can perform.

4.313 system identifier: System data that specifies
the file identifier, storage location, program
invocation, data stream position, or other system-
specific information that locates an external entity.

4.314 tag: Descriptive markup.
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NOTE — There are two kinds: start-tag and end-tag.

4.315 target element: An element whose generic
identifier is specified in a data tag group

4.316 text: Characters.

NOTE — The characters could have their normal character set
meaning, or they could be interpreted in accordance with a data
content notation as the representation of graphics, images, etc.

4.317 text identifier: The portion of a public

4.325 unregistered owner identifier: An owner
identifier that can be distinguished from registered
owner identifiers and ISO owner identifiers. As it
is not constructed according to a registration
standard, it could duplicate another unregistered
owner identifier.

4.326 upper-case letters: Character  class
composed of the 26 capital letters from “A”
through “Z”.

4.327 upper-case name characters: Character

identifier thaf identifies a public text so that'it can
be distinguished from any other public text with the
same owner |dentifier.

NOTE — 1t donsists of a public text class, an optional
unavailable textlindicator, a public text description, a public text
language, and afh optional public text display version.

4.318 text prpcessing application: A related set of
processes performed on documents of related
types.

NOTE — somelexamples are:

a) Publicatjon of technical manuals for a software
developgr: document types include installation,
operatign, and maintenance manuals; processes
include greation, revision, formatting, and page layout
for a vatliety of output devices.

b) Preparalion of manuscripts by independent authors for
members of an association of publishers: document
types include book, journal, and article; creation is the
only defined process, as each publisher has its.eWwn
methodg of formatting and printing.

c) Office cPrrespondence: document types incluge memos,
mail logs, and reports; processes include™ creation,
revision| simple formatting, storage and retrieval, memo
log upddte, and report generation.

4.319 token:| The portion of @-group, including a
complete ne$ted group (but hot a connector), that
is bounded Yy token separators (whether required
or optional).

4.320 total dapacity: A limit on the sum of all
object capacities.

class consisting of the upper-case forms of the
corresponding lower-case name charactefs.

4.328 upper-case name start characters:
Character class consisting of the ‘upper-case forms
of the corresponding lowér-case name start
characters.

4329 validating SGML parser: A cgnforming
SGML parser that ¢an find and report a reportable
markup error if{and only if) one exists.

4.330 variant'concrete syntax: A concrefe syntax
other thanythe reference concrete syntak or core
concrete syntax.

4.331 variant (conforming) SGML document: A
conforming SGML document that uses [a variant
concrete syntax.

4.332 virtual character set: In graphic fepertoire
code extension, one of the character se{s, known
as GO, G1, G2, or G3, that represents the| mapping
of a real graphic character set, designaled by an
escape sequence, to a document code set position
previously announced by an escape sequgnce.

5 Notation

NOTE — This clause describes the notation uged in this
International Standard to define the Standard (eneralized
Markup Language. This notation is not part of $GML itself
(although there are some similarities between [hem), and

therefore this clause should be considered as affect|ng only the

presentation of this International Standard, not the sulistance.

4.321 ts (separator): A token separator, occurring
in groups.

4.322 type definition: Document type definition.
4.323 unavailable public text: Public text that is
available only to a limited population, selected by

its owner.

4.324 unique identifier: A name that uniquely
identifies an element.
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The SGML abstract syntax is specified by formal
syntax productions, each of which defines a
“syntactic variable”. A production consists of a
reference number (in square brackets), the name of
the syntactic variable being defined, an equals sign,
and an expression that constitutes the definition.

[number] syntactic variable = expression
The expression is composed of one or more
“syntactic tokens”, parenthesized expressions, and
symbols that define the ordering and selection
among them.

5 Notation
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5.1 Syntactic Tokens

The following list shows the syntactic token types
using the typographic conventions employed for
them in this International Standard, together with

tha antirea ~fthair dafinitinng-
UIT SQUUITLT Ul LHITIHT UTIHHiniviig.

syntactic variable. A syntactic token that is defined
by a syntax production.
“SYNTACTIC

LITERAL". A syntactic token

HoTou

1SO 8879-1986(E)

The occurrence suffixes are applied first, then the
ordering connectors. Parentheses can be used as
in mathematics to change these priorities.

6.1 SGML Document

An SGML document is physically organized in an
entity structure. The first entity is an SGML

in marktﬁJp exactly as it is shown in the syntax
production, except that corresponding lower-case
letters dan be used if upper-case

general hames is specified by the concrete syntax.
Syntactiq literals are defined whenever they occur in
a syntax|production, and the definition is appiicable
only in the context of that production.

delimitei role. A syntactic token that represents a
delimiten string. Delimiter roles are defined in
figure 3| which also lists the strings assigned to
general [delimiter roles by the reference concrete
syntax. [Strings assigned to the shortref delimiter
role are shown in figure 4.

TERMINAL VARIABLE. A syntactic token that
represefts a character class whose members are
not necdssarily the same in all SGML documents.
Terminal variables whose members are assigned by
the condrete syntax are defined in figure 2. (The
NONSGHML variable, whose members are assigned
by the dgcument character set, is defined (n13.1.2.)

Terminal Constant. A syntactic.\‘Moken that
represernts either an entity end) signal, or a
charactegr class whose memberstare the same in all
SGML dpcuments. Terminal (constants are defined
in figure|1.

5.2 Ordering and Selection Symbols

If there|is morel than one syntactic token in an
expressipon, the“ordering and selection among them
is determinéd{ by symbols that connect them, as
follows:

indicate where the other entities betopg with respect
to it.

[1] SGML document = _SGML document entity,
(SGML subdocument entity |
SGML text entity| non-SGML data entity)x

NOTES

1 This International’ Standard does not congtrain the physical
organization/of the document within the datal stream, message
handling protocol, file system, etc., that contaips it. In particular,
separate'entities could occur in the same physical object, a single
entity,could be divided between multiple objeds, and the objects
could occur in any order.

2 This International Standard does not constrain the characters
that can occur in a data stream outside of the SGML entities.
Such characters would be interpreted accorfing to applicable
standards and conventions.

3 The SGML Document Interchange Format ($DIF) standardized
in ISO 9069 allows an SGML document| to be managed
conveniently as a single object, while still prgserving the entity
structure.

6.2 SGML Entities

[2] SGML document entity = SGML declaration,
sx, prolog, sx, document ins{ance set, Ee

[3] SGML subdocument entity = prolog, sx,
document instance set, Ee

. All must occur, in the order shown.
& All must occur, in any order.
| One and only one must occur.

Each selected syntactic token must occur once and
only once unless the contrary is indicated by a suffix
consisting of one of the following symbols:

? Optional (0 or 1 time).

+ Required and repeatable (1 or more times).
*  Optional and repeatable (0 or more times).

6.2 SGML Entities

4T SGMittextentity =SGMLTharacter«, Ee

The characters of an SGML entity are parsed in
accordance with this International Standard to
recognize the SGML declaration, prolog, and
document instance set, and their constituent parts.

Each SGML character is parsed in the order it
occurs, in the following manner:

a) The character is tested to see if it is part of a
delimiter string (see 9.6). If a general delimiter
string is recognized, the appropriate delimiter
action is performed. If a short reference is
recognized, it is treated as specified in 9.4.6.
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b) If the character is not part of a delimiter string,
or it is part of an unmapped short reference, it
is tested to see if it is a separator; if so, it is
ignored.

c) If the character is not part of a delimiter or a
separator, it is treated as data.

If an SGML character is a function character, its
function is performed in addition to any other
treatment it may receive.

6.2.1 S Separator

[9] Dbase document type declaration =
document type declaration

An SGML document or subdocument entity
conforms to the document type and link process
definitions that are specified by the document type
and link type declarations, respectively, in its
prolog. An SGML text entity conforms to the prolog
to which the entity from which it is referenced
conforms. Parsing of an SGML entity is done with
respect to those document and link types that are
considered to be active.

[5] s-= SPIACE|RE | RS | SEPCHAR

An SGML character is not considered part of an s if

it can be interpreted as some other markup. Ifitis

considered pa
6.2.2 Entity

An Eeis an en

t of an s it is ighored.
End

ity end signal.

NOTE — An Ee i not a character and is never treated as data.
It can occur only where expressly permitted.

A system can
will allow it
characters.

represent an Ee in any manner that
to be distinguished from SGML

NOTE — For example, an Ee could be represented by the bit
combination of a non-SGML character, if any have been assigned.

6.2.3 Implied SGML Declaration

While a docu

ment is processed exclusively by a

single system, the system can imply /the' SGML

declaration.

The declaration must(be” present

explicitly, howpver, if the documentsis subsequently

sent to anothe
6.3 Non-SG
[6] non-SG

NOTE — A non

parameter that idg

I system.
ML Data Entity
ML data entity = characterx, Ee

SGML\data entity is declared with a notation
ntifies how the data is to be interpreted.

NOTE — The system normally identifies the @ctive document
and link types to the SGML parser during initialization [see clause
F.2).
Document type declarations dntaddition tojthe base
are permitted only if “CONCUR YES” or “EXPLICIT
YES” is specified on the SGML declaration.
7.2 Document Element

[10] documentinstance set
=.base document element

[11] base document element = document element
[12]y. document element = element
7.2.1 Limits

Instances of document type definitions ofher than
the base are permitted only to the limit spg¢cified on
the "CONCUR” parameter of the SGML decjaration.

7.3 Element
[13] element = start-tag?, content, end-tag?

If an element has a declared content of “ENIPTY”, or
an explicit content reference, the end-tag| must be

omitted.

NOTE — This requirement has nothing to do with markup
minimization.

7.3.1 Omitted Tag Minimization |

7 Element Structure

7.1 Prolog

[7] prolog = other prologx,

base

document type declaration,

(document type declaration |
other prolog)+, (link type declaration |
other prolog)x

[8] other prolog = comment declaration |
processing instruction | s
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If “OMITTAG YES” is specified on the SGML
declaration, a tag can be omitted as provided in this
sub-sub-clause, as long as the omission would not
create an ambiguity.

NOTE — A document type definition may consider a technically
valid omission to be a markup error (see 11.2.2).

7.3.1.1 Start-tag Omission
The start-tag can be omitted if the element is a

contextually required element and any other

7 Element Structure
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d)

empty
Ao e e bt b mma o vnmbad Ao havi
An omitted start-tag is treated as having an empty
Attrihiito ennnifiratinn lict
atuivulc OHVUI"UGlIV’I Hot.
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The matching of a data fag pattern to the conient
occurs after recognmon of markup and replacement
of references in the content, but before any RE or RS

rhararta ara innnran
cnaraciers are ynivicu.

NOTE — The data tag pattern can therefore contain named
character references to RE and RS.

A data tag cannot be recognized in any context in
which end-tags are not recognized: for examnple
which end-tags are recognized; for example,
within a CDATA marked section.

) byhe end-tag of another open element; or
) by an element or SGML character that i

allowed in its content.

NOTE — An element that is not allowed because it is an
exclysion has the same effect as one that is not allowed
becajuse no token appears for it in the model group.

7.3.2 Diata Tag Minimization

If “DATATAG YES” is specified on the SGML
declaratipn, the end-tag can be omitted for an
element that is the corresponding content of a data
tag group.

The dat3 content of the (target) element andxits
subelements is scanned for a string that conforms to
one of the data tag templates in the element‘s data
tag patfiern. That string, plus any .succeeding
charactefs that conform to the data\tag padding
template| are considered the elefment’s data tag.
The datd tag is treated both as(the end-tag of the
target glement and as chanacter data in its
containing element.

NOTE — R generic identifiefthat occurs as a target elementin a
data tag gfoup could alsp,Occur in other contexts as an element
token. In those contexts,)it would not be scanned for a data tag. It
could also [occur in“other data tag groups, possibly with different
data tag pdtterns.

The data
character at a time. At each character, the longest
possible data tag template in the data tag palttern is
matched. If more than one target element is an
open element, then at each character the templates
of the most recently opened target element are
tested first. If there is no match, the templates of the
next most recently opened target element are
tested, and so on.

NOTE — A data tag will therefore terminate the most recently
opened target element whose data tag pattern it satisfies.

7.4 Start-tag

in natC"liﬁg the data tag p t
template characters can be omitted;|used once, or
rpnpnfpd |ndnf|n|ipl\/ The last )

The number of open~elements cannot exceed the
“TAGLVL" quantity:

The length\‘of a data tag cannot exceed the
“DTAGLEN®¥quantity.

7.4 «Start-tag

[M4] start-tag = (stago,
document type specification,
generic identifier specificatio
attribute specification list, s%|, tagc) |
minimized start-tag

S

7.4.1 Minimization

[15] minimized start-tag = empty start-tag |
unclosed start-tag | net-enablling start-tag

A start-tag can be a minimized start-tag only if
“SHORTTAG YES” is specified gn the SGML
declaration.

7.41.1 Empty Start-tag

[16] empty start-tag = stago,
document type specification) sx, tagc

ag only if the
element is in the base document instance, in which
case the tag’s generic identifier specification is
assumed to be:

a) if “OMITTAG YES” is specified on the SGML
declaration, the generic identifier of the most
recently started open element in the base
document type; or

b) if “OMITTAG NO” is specified on the SGML
declaration, the generic identifier of the most
recently ended element in the base document
type; or
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c) if there was no such previous applicable
element, the generic identifier of the document
element.

An empty start-tag is treated as having an empty
attribute specification list.

7.4.1.2 Unclosed Start-tag

[17] unclosed start-tag = stago,
document type specification,
generic identifier specification,

7.5.1.1 Empty End-tag

[21] empty end-tag = etago, sx, tagc

If an end-tag is an empty end-tag, its generic
identifier is that of the most recently started open
element in the base document instance. If there
was no such element, the end-tag is an error.

7.5.1.2 Unclosed End-tag

[22] unclosed end-tag = etago,

attriblute specification list, s

A start-tag can be an unclosed start-fag only if it is
followed immediately by the character string
assigned to the stago or etago delimiter role,

regardiess of| wheiher the siring begins a valid
delimiter-in-context sequence.

7.4.1.3 NET-enfabling Start-tag

[18] net-enabling start-tag = stago,
document type specification,
genefic identifier specification,
attribute specification list, sx, net

A start-tag can be a net-enabling start-tag only if its
element is in the base document instance.

7.4.2 Quantjties

The length df a start-tag, before resolution  of
references in| the attribute specification list and
exclusive of the stago and tagc or net delimiters,
cannot exceed the “TAGLEN" quantity.

7.5 End-tag

[19] end-tag|= (etago,

document type specification,
generic identifier specification;)sx

An end-tag can be an unclosed end-tag only if it is
followed immediately by thé\ ‘ctharacter string
assigned to the stago orQetago delimiter role,
regardless of whether the, string beging a valid
delimiter-in-context sequence.

7.5.1.3 Null End-tag
[23] null endstag = net

The net is\vecognized as a null end tag anly if the
start-tagzof an open element in the base gocument
typewas a net-enabling start-tag. It is aspumed to
besthe end tag of the most recently stafted such
element.

7.6 Content

[24] content = mixed content | element ¢ontent |
replaceable character data | chardcter data

[25] mixed content = (data character | efement |
other content)x

[26] element content = (element | other|content |

docu
gene

ment type specification,
ic identifier specification, sx, tagc) |

minimized end-tag

An end-tag €

ds the—most recently started open

S)*

[27] other content = comment declarati
short reference use declaration |
link type use declaration |

n|

element, within the\instance of the document type
specified by theZdocument type specification, whose
generic identifi i it F
identifier specification.

7.5.1 Minimization

[20] minimized end-tag = empty end-tag |
unclosed end-tag | null end-tag

An end-tag can be a minimized end-tag only if

“SHORTTAG YES” is specified on the SGML
declaration.

24

processing instruction | shortref |
character reference |

marked section declaration | Ee

An element’s declared content or content model
determines which of the four types of content it has,
or whether it is empty, except that the content must
be empty if the element has an explicit content
reference.

The content of an element declared to be character
data or replaceable character data is terminated
only by an etago delimiter-in-context (which need
not open a valid end-tag) or a valid net. Such
termination is an error if it would have been an error
had the content been mixed content.

7 Element Structure
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NOTE — Content characters could be classed as data content
for either of two reasons:

a) Declared character data.
The element’s entire content was declared to be character
data or replaceable character data by the declared content
parameter of the element declaration.

b) Parsed character data.

The element was declared to have mixed content, and an

1SO 8879-1986(E)

NOTES

1 A specific character data entity, non-SGML data entity, or
SGML subdocument entity, is treated as data, while a processing
instruction entity is not.

2 Although the handling of record boundaries is defined by
SGML, there is no requirement that SGML documents must be
organized in records.

3 No entity, including the SGML document entity and external
entities, is deemed to start with an RS or end with an RE unless it

SGML character within it was parsed as data because it
was hot recognized as markup.

7.6.1 Rpcord Boundaries

If an RS in content is not interpreted as markup, it is
ignhored.

Within centent, an RE remaining after replacement
of all r¢ferences and recognition of markup is
treated |as data unless its presence can be
attributedl solely to markup. That is:

a) Thefirst RE in an element is ignored if no RS,
data, or proper subelement preceded it.

b) The last RE in an element is ignored if no data
or groper subelement follows it.

c) An RE that does not immediately follow an<RS
or |RE is ignored if no data or_proper
subelement intervened.

In applying these rules to an element; subelement
content s ignored; that is, a proper or included
subelempnt is treated as an atomjthat ends in the
same re¢ord in which it begins:

NOTE — for example, in
recofd 1<outer><sub>
recoyd 2</subX

</outer>record 3

the first RE in.the outer element is at the end of record 2. It is
treated as dataH—

« » .
subis o PrOper subslement of outer _but is
Ho—+ v

really does.

7.7 Document Type Specification
[28] document type spegification =[name group?

Markup containingZa document type specification is
processed only if:

a) a namedin the name group is thjat of an active
doeument type; or
b) there is no name group (that is|the document
type specification is empty).

NOTE — An effect of this requirement is that markup with an
empty document type specification (that is, nd name group) will
apply to all document instances (or the only one

A name group can be specified only if “"CONCUR
YES” or “EXPLICIT YES” is specified on the SGML
declaration.

7.71 General Entity ReferencT
eclared in the

A general entity must have been
document type declaration of each agtive document
type named in the document type specification or, if
the specification was empty or the entity was not so
declared, in the base document type declaration.

NOTE — An effect of this requirement is that a general entity
declared in the base document type (including the default entity)
can be referenced in an instance of any docufnent type in which
no general entity with the same name was defined.

ignored if “sub” is an included element, because no data or
proper subelement would have preceded it in the outer element.

In either case, the first RE in the subelement is at the end of
record 1; it is ignored because no data or proper subelement
preceded it in the subelement.

An RE is deemed to occur immediately prior to the
first data or proper subelement that follows it (that
is, after any intervening markup declaration,
processing instruction, or included subelement).

7.7 Document Type Specification

7.7.2 Parameter Entity References

A name group cannot be specified for a parameter
entity reference within a document type declaration
or link type declaration. Such an entity must have
been declared within the same document type
declaration or, in the case of the link type
declaration, within the source document type
declaration.
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7.8 Generic Identifier (Gi) Specification

[29] generic identifier specification =
generic identifier | rank stem

[30] generic identifier = name

A generic identifer is valid only if it was specified as

~ Al At i i o A At an
an element type in the document type definition and:

a) it was named in the content model of the
element declaration for the element in which it

There can be only one attribute specification for
each attribute definition.

The leading s can only be omitted from an attribute
specification that follows a delimiter,

7.9.1 Minimization

7.9.1.1 Omitted Attribute S

If “SHORTTAG YES” or “OMITTAG YES” is specified
on the SGML declaration:

occurred; or

b) it was named in an applicable inclusions
aveantinn- nr
exception; ot

c) itis the dpcument type name and it occurred in
the starfrtag or end-tag of the document

Clb‘”lelll

7.8.1 Rank Feature

If “RANK YES”|is specified on the SGML declaration,
the provisions pof this sub-sub-clause apply.

7.8.1.1 Full Geperic Identifier

If the full geneyic identifier is specified for a ranked
element, its rahk suffix becomes the current rank for
its rank stem, jand for the rank stems in any ranked
group of which the rank stem is a member.

7.8.1.2 Rank Stem

A generic identifier specification can be a rank stem
if it was declaned via a ranked element or member of
a ranked group in an applicable element declaration.

Specifying a fank stem is equivalent(to specifying
the generic identifier that is derived\by appending
the current rafk to it. It is an errorto specify a rank
stem if no elefent previously 6ccurred to establish
the current rank for that stem:

7.9 Attribute Specification List

[31] attributg specification list =
attrigute.specificationx

a) There need be an attribute specification only
for a required attribute, and ‘for 4 current
attribute on the first occurrence, of any| element

in whose attribute definition’ list it [appears.

Other attributes will beltreated ag though

specified with an attribute value equal to the
declared default value:
b) if there is an atitibute vaiue specificafion for a
current attribute, the specified attribyite value
will become-the default value. The new default
affects all"elements associated Wwith the
attribute definition list in which the|attribute
was defined.

7.9.1.2 . Omitted Attribute Name

If<*SHORTTAG YES” is specified on the SGML
declaration, the name and vi can be omitfed if the
attribute value specification is an undelimited name
token that is a member of a group specified in the
declared value for that attribute.

NOTE — A name token can occur in only one droup in an
attribute definition list (see 11.3.3)

7.9.2 Quantities

The normalized length of the attribute spgcification
list is the sum of the normalized lengthg of each
attribute name and attribute value specifigd, which
cannot exceed the “ATTSPLEN” quantity.

The normalized length of an attribute name is the
“NORMSEP” quantity plus the number of characters

inthg namg

[32] attribute specification = sx, (name, sx, vi,
sx)7?, attribute value specification

The validity of the attribute specification list is
determined by the attribute definition list associated
with the element. If there is no associated attribute
definition list, the attribute specification list must be
empty.

Every attribute for which there is an attribute
definition, other than an impliable attribute, must be
specified (unless markup minimization is used, as
described in 7.9.1.1 ).
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7.9.3 Attribute Value Specification

[33] attribute value specification =
attribute value | attribute value literal

[34] attribute value literal = (lit,
replaceable character datax, lit) | (lita,
replaceable character datax, lita)

An attribute value literal is interpreted as an
attribute value by replacing references within it,
ignoring Ee and RS, and replacing an RE or
SEPCHAR with a SPACE.

7 Element Structure
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7.9.3.1 Minimization

If “SHORTTAG YES” is specified on the SGML
declaration, an attribute value specification can be
an attribute value (that is, not an attribute value
literal) provided that it contains nothing but name
characters.

7.9.4 Attribute Value

[35] attribute value = character data |
eneral entity name | id value |

1SO 8879-1986(E)

attribute is a link attribute, the definition must apply
to the source document type.

NOTE — The notation of a non-SGML data entity must apply to
the same document types as the entity.

7.9.4.4 Notation

The attribute value of a notation attribute must be a
notation name that was declared in the same
document type declaration as the element.

id reference value | id reference list | name
name list | name token | name token list |
hotation name | number | number list |
number token | number token list

[36] id jalue = name

[37] id eference list = name list

[38] idfeference value = name

[39] na[:e list = name, (s+, name)x

[40] name token list = name token, (s +,

name token)x

[41] notation name = name

[42] n]mber list = number, {s+, number)x

[43] nudmber token list = number token, (s +

number token)x

The dedlared value parameter of tan attribute
definition] determines which of the fourteen types of
attribute|value must be specified.

7.9.4.1 Syyntactic Requirements

An attripute value must)conform to the declared
value.

If the deflared vallre includes a group, the attribute
value must be\atoken in that group.

An empt L attribute-value literal can he clnm*iﬁm'i only

It is an error to specify a value for a notation
attribute if there is an explicit content'reference.

NOTE — As the element’s contentwill.be emply, it is pointiess to
specify a notation for it. Even jf'the Content refference were to a
non-SGML data entity, the applicable notation yould be specified
by the notation name parameter of the entity deflaration.

7.9.4.5 Quantities

The normalizéd length of an attribute value, whether
specifiedhdirectly or interpreted fron an attribute
value literal, is the “NORMSEP” quantity plus:

ap, for an id reference list, name list, name token
list, number list, or number tokgn list (even if
there is only one token in the list), the sum of
the number of characters in eag¢h token in the
list, plus the “NORMSEP” qudntity for each
token in the list; or

b) for all others, the number of chpracters in the
value, plus the “NORMSEP” qujantity for each
reference to a “CDATA” or “SDATA” entity.

The normalized length of an attributp value cannot
exceed the “LITLEN” quantity.

In a single start tag, the total number| of names in id
reference value and id reference list aftribute values,
whether defaulted or specified, canfot exceed the
“GRPCNT” quantity.

8 Processing Instruction

for an attribute value whose type is character data.
7.9.4.2 Fixed Attribute

The specified attribute value for a fixed attribute
must be its default value.

7.9.4.3 General Entity Name

The value of a general entity name attribule must be
the name of an SGML subdocument entity or non-
SGML data entity. If the attribute was specified in a
start-tag, the entity definition must apply to each
document instance in which the tag occurs. If the

8 Processing Instruction

[44] processing instruction = pio, system data,
pic

[45] system data = character data

Processing instructions are deprecated, as they
reduce portability of the document. If a processing
instruction must be used, it should be defined as an
entity, so that the system data will be confined to the
prolog, where a recipient of the document can more
easily locate and modify it.
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A processing
defined as an
entity referen
should be defi

No markup is

(E)

instruction that returns data must be
“SDATA” entity and entered with an

the delimiter that would terminate it.

9.2.2 Function Character

8.1 Quantities

ce. One that does not return data [54] function character = RE | RS | SPACE |
ned as a “PI” entity. SEPCHAR | MSOCHAR | MSICHAR |
MSSCHAR | FUNCHAR
recognized in system data other than
9.3 Name
NOTE — The characters allowed in system data and their [55] name = name start character,
interpretation are defined by the system. If it is desired to allow name characterx
non-SGML characters or the pic delimiter character in system
data, an alternative way of entering them should be provided so [56] number = Digit+
that the actual chafacters do not occur in the document.
[57] name token = name character +
[58] numbertoken = Digit, name charactler

The length of
its delimiters,

9 Common

W processing instruction, exclusive of
tannot exceed the “PILEN” quantity.

Constructs

9.1 Replaceable Character Data

[46]

replace

able character data =

(data|character | character reference |

gene

al entity reference | Ee)x

Markup that would terminate replaceable character

data is not

referenced from within
character data

recognized in an entity that was

the same replaceable

An Ee can occlir in replaceable character data oplyif

the reference

o the entity it terminates occurred’in

the same repldceable character data.

9.2 Character Data

charact

[47]

[48] datach

br data = data chatacterx

|

hracter = SGML)Character

[49] charactpr = SGMIXcharacter | NONSGML

NOTE — A no

-SGMULeharacter can be entered as a data

character within ar SGML entity by using a character reference.

9.2.1 SGML Character

The upper-case form of each-tharacter in[f a name,
name token, number, or number token, as|specified
by the “NAMECASE” Cpatameter of the SGML
declaration, is substituted for the charactel actually
entered.

9.3.1 Quantities

The length)of a name, name token, number, or
numberctoken, cannot exceed the “NAMELEN”
quantity.

94 Entity References

The replacement text of an entity referepce must
comply with the syntactic and |[semantic
requirements that govern the contexi of the
reference. For purposes of this rule, a reference to
an SGML subdocument entity or a non-SGML data
entity is treated like a reference to a data character.

NOTE — Such entities can also be accessed by a gdneral entity
name attribute.

A reference to an undeclared entity is [an error
uniess there is an applicable default entity (see
9.4.4).

A reference to an entity that has already been
referenced and has not yet ended is invalid (i.e.,
entities cannot be referenced recursively)

[50] SGML character = markup character |
DATACHAR

[51] wmarkup character = name character |
function character | DELMCHAR

haracter = name start character |

Digit | LCNMCHAR | UCNMCHAR

tart character = LC Letter | UC Letter

| LCNMSTRT | UCNMSTRT

[52] namec
[53] names
28

9.4.1 Quantities

The number of open entities (except for the
unreferenced SGML document entity in which the
document begins) cannot exceed the “ENTLVL”
quantity.

9.4.2 Limits
The number of open SGML subdocument entities

cannot exceed the quantity specified on the
“SUBDOC" parameter of the SGML declaration.

9 Common Constructs
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Variable  Characters Numbers Description

Digit 0-9 48 - 57 Digits

Ee {system signal; not a character) Entity end signal

LC Letter a-z 97-122 Lower-case letters

Special )Y+ - =7 39 - 4143 - 47 58 6163 Special minimum data characters
UC Letter A-Z 65 - 30 Upper-case ietters

Figure 1 — Character Classes: Abstract Syntax

9.4.3 Opfuscatory Entity References

Any use| of entity references that obscures the
markup ip deprecated.

NOTE —|Most such abuses are prohibited by the syntax of
SGML. The following principles should be observed (those that
say “must]’ are restatements of syntax rules, stated formally
elsewhere,|that enforce the principles):

a) The|opening delimiter of a tag, processing instruction,

declaration, literal, or other delimited text, must be in the
samg entity as the closing delimiter. An entity must not
end [in delimited text unless it began there, and an entity

that pegins there must end there.

b) The|content of an element or marked section that was
declpred to be character data or replaceable. gharacter
datamust (and other elements should) start ahd,end in the
samp entity.

c) Andlement’s start-tag and end-tag (ahd a marked section’s
marked section start and marked section end) should be in
the $ame entity, or they should be the replacement text of
entifies whose references_aré.in the same entity.

d) In 4 markup declaration, a reference must be replaced
eitheér by zero or\more consecutive complete parameters
(with any interfening ps separators), or, within a group, by
one| or more “consecutive complete tokens (with any
intefvening'ts separators and/or connectors).

9.4.5 Reference End

[61] reference end =Qfireic | RE)?
NOTE — Ending a.reference with an RE
suppressing the record end.

The refc orRE can be omitted only if t
not followed by a name character, or

has the effect of

he reference is
by a character

that could be interpreted as the omjitted reference

end:
9.4.6 Short Reference

If a short reference is mapped to a
name in the current map, it is trea

and replaced by the named entity

general entity
ed as markup
If the short

reference is mapped to nothing, eagh character in
the delimiter string is treated as an § separator if it

can be recognized as such, and if not
data.

9.4.6.1 Equivalent Reference String

it is treated as

A short reference can be removed from a document

by replacing it with an equivalent r
that contains a named entity referer
name must be that to which the shq
mapped in the current map.

bference string
ce. The entity
rt reference is

If the short reference contains any qyiantity of RS or
RE characters, the equivalent refergnce string will

9.4.4 Named Entity Reference

[59] general entity reference = ero,
document type specification, name,
reference end

[60] parameter entity reference = pero,
document type specification, name,
reference end

An entity name is required to be declared by an
entity declaration before it can be used in a named
entity reference, except that an undeclared name
can be used in a general entity reference to refer to
the default entity, if one was defined.

9.4 Entity References

imctude—a aing;c Rﬁ‘ﬁf,—m—bﬁfh,—jls shown in the

following list:

Short Reference

Equivalent Reference String

No RS or RE ero, name, refc
RS; no RE RS, ero, name, refc
RE; no RS ero, nhame, RE

Both RS and RE

NOTES

RS, ero, name, RE

1 Equivalent reference strings are used when a document is
converted from a concrete syntax that supports short references

to one that does not.
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Variable Characters  Numbers Description

DATACHAR {implicit) (implicit) Dedicated data characters
DELMCHAR (implicit) (implicit) Delimiter characters

FUNCHAR (none) (none) Inert function characters
LCNMCHAR -. 45 46 Lower-case name characters
LCNMSTRT (none) (none) Lower-case name start characters
MSICHAR (none) (none) Markup-scan-in characters
MSOCHAR (none) (none) Markup-scan-out characters
MSSCHAR {none) (none) Markup-scan-suppress characters
RE 13 Record end character

RS 10 Record start character

SEPCHAR 9 Separator characters

SPACE 32 Space character

UCNMCHAR -. 45 48 Upper-case name characters
UCNMSTRT {none) (none) Upper-case name start charactgrs

2 Asingle RS and
string to prevent
exceeding a syste

or RE is preserved in the equivalent reference
records from becoming joined, and possibly
In’s maximum length restriction. They are not

recognized as dafa: the RS because it never is, and the RE

because it serves

hs the reference end.

9.5 Character Reference

[62] charactg
chara
[63] function
name
[64] charactd

A name speci
been specified
syntax.

A character
character co

r reference = cro, (function name-|
cter number), reference end

name = “RE” | “RS" | “SPACE” |

r number = numbgr

fied as a function name must have
as an added'function in the concrete

eference should be used when a
uld-, *not otherwise be entered

EAES tod

Figure 2 — Character Classes: Concrete Syntax

normal function character (entered directly or as a replacement
for a named \character reference) from one that feplaces a
numeric character reference.

2 When a document is translated to a different| document
character set, the character number of each numeri¢ character
reference must be changed to the corresponding| character
number of the new set.

9.6 Delimiter Recognition

A delimiter string is recognized as satisfying a
delimiter role only within the particular regognition
mode (or modes) in which the role is meaningful
and, in some cases, only if a contextual conjstraint is
satisfied. The roles, their recognition mofles, and
any contextual constraints on their recognftion, are
listed in figure 3. Also shown are thg strings
assigned to general delimiters in the neference
delimiter set, and the character numbers [of those
strings in the translation-reference characfer set of
the reference concrete syntax. The strings pssigned

conveniently i

TTCTCAT

A replacement character is considered to be in the
same entity as its reference.

A replacement character is treated as though it
were entered directly except that the replacement
for a numeric character reference is always treated
as data.
NOTES

1 A system can determine its own internal representation for a
replacement character. Care should be taken to distinguish a

30

reference—detimiters—im—the—Treference
delimiter set are shown in figure 4.

ot
a0 LHIJT U

9.6.1 Recognition Modes

The recognition modes are:

Mode Meaning

CON Recognized in content and in the marked
section of marked section declarations that
occur in content.

CXT Recognized as part of the contextual

sequence of a “CON” or “DS” mode
delimiter-in-context. (See below.)

9 Common Constructs
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Name String  Number Mode Constraint Description of Role

AND & 38 GRP And connector

COM -- 45 45 CXT MD Comment start or end

CRO &# 38 35 CON LIT CREF Character reference open

DSC ] 93 DS MD Declaration subset close

DSO [ 91 CXT MD Declaration subset open

DTGC 1 33 GRP Data tag group close

DTGO L 91 GRP Data tag group open

ERO & 38 CON LIT NMS Entity reference open

ETAGO </ 60 47 CON Gl End-tag open

GRPC ) 41 GRP Group close

GRPO ( 40 CXT GRP MD Group open

LIT " 34 GRP LITMD TAG Literal start or end

LITA ! 39 GRP LIT MD TAG Literal start or end (alternptive)

MDC > 62 CXT MD Markup declaration close

iViDO <t 60 33 CON DS DCL Markup declaration open

MINUS - 45 MD Minus; exclusion

MSC 1] 93 93 CON DS MSE Marked-section close

NET / 47 CON TAG ELEM Null ‘end-tag

OPT ? 63 GRP Optional occurrence indicptor

OR | 124 GRP Or connector

PERO % 37 DS GRP MD NMS Parameter entity reference open

PIC > 62 Pl Processing instruction close

PIO <? 60 63 CON DS Processing instruction open

PLUS + 43 GRP MD Required and repeatable;finclusion

REFC ; 59 REF Reference close

REP * 42 GRP Optional and repeatable

RNI # 35 GRP MD Reserved name indicator

SEQ , 44 GRP Sequence connector

SHORTREF CON Short reference (see figurg 4)

STAGO < 60 CON.TAG Gl Start-tag open

TAGC > 62 CXT TAG Tag close

Vi = 61 TAG Value indicator

Figure 3 — Reference Delimiter Set: General

DS Recognized in\a declaration subset and in CREF name start character or Digit

the marked <section of marked section DCL  name start character, com, dso, or mdc

declarations that occur in a declaration Gl name start character, or, {f "SHORTTAG

subsets YES” is specified on the SGML declaration,
GRP |Recognized in a group. tagc, or, if “CONCUR YES” |is specified on
LIT Recognized in a literal. the SGML declaration, grpo
MD X .

than in a group or declaration subset). NMS  name start character, or, if “"CONCUR YES”

Pi Recognized in a processing instruction.

REF Recognized in a general entity reference,
parameter entity reference, or character
reference.

TAG recognized in a start-tag or end-tag.

9.6.2 Contextual Constraints
The most common constraint is that the delimiter

string must start a delimiter-in-context in which it is
followed by one of the listed contextual sequences:

9.6 Delimiter Recognition

is specified on the SGML declaration, grpo

Another contextual constraint is:

ELEM

In “CON” mode, recognized only within an
element whose start-tag was a net-
enabling start-tag; in “TAG” mode, no
constraints.
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9.6.3 Order of Recognition

Delimiter strings (including any required contextual
sequences) are recognized in the order they occur,
with no overlap.

NOTE — For example, if “abc™ and “bed” are delimiter strings,
and the document contains “abcde”, then “abc” will be
recognized and parsing will continue at “d”, so “bcd” will not be
recognized.

This rule holds true even if the recognized delimiter

9.6.5.1 Quantities

The length of a blank sequence recognized as a
short reference cannot exceed the “BSEQLEN”
quantity. If an actual blank sequence is longer, only
the first “BSEQLEN” characters will be included in
the short reference string, and parsing will resume
with the following character.

9.6.6 Name Characters

If a name start character is assigned to a delimiter

is semantically incorrect, or is a short reference that
is mapped to nothing.

NOTE — For exdmple, in the reference delimiter set, the solidus
(/) will be recogrfized as part of an etago delimiter-in-context
rather than as the|net, even if the end-tag Gl was not declared, or
is not the G| of an ppen element.

9.6.4 Delimiters Starting with the Same
Character

If muiltiple deflimiter strings start with the same
character, only the longest delimiter string or
delimiter-in-coptext among them will be recognized
at a given point in the document.

NOTE — For exgmple, if “ab” and “abc” are delimiters and the
document containg “abcd”, then “abc” will be recognized and
parsing will continjie at “d”, so “ab” will not be recognized.

This rule holdp true even if the longer delimiter is
semantically incorrect, or is a short reference that.is
mapped to nothing.

NOTE — If, in thg previous example, “ab” and “abc™ were short
reference delimitprs, short reference “abc” (@loné would be
recognized and short reference “ab” would mot be, even if short
reference “abc” Wwere mapped to nothing (B-thé current map and
short reference “3b” were mapped to af.entity.

9.6.5 Short References/with Blank
Sequences

If there is a B|sequence in the definition of a short
reference delimiter,' it will cause recognition of a
blank sequende_in the content. The minimum length

role, it will be recognized as a delimiter (in
preference to recognition as a name start-dharacter)
if a name token has not already ,begun; if found
within a name token, it will be treated ag a name
character.

If general upper-case substitution is specified by the
“NAMECASE” parameter.of the SGML deglaration,
then for purposes of delimiter recognition| a name
character assigned t0)a delimiter role is treated as
though it were its‘upper-case form.

9.7 Markup Suppression

An MSOCHAR suppresses recognition of markup
until.an” MSICHAR or entity end ocdurs. An
MSSCHAR does so for the next charactger in the
same entity (if any).

NOTE — An MSOCHAR occurring in character dafta or other
delimited text will therefore suppress recognition of [the closing
delimiter. An MSSCHAR could do so if it preceded the glelimiter.

If markup recognition has not been suppressed by
an MSOCHAR, an MSICHAR has no effect on
markup recognition, but is not an error.

If markup recognition has been suppressped by an
MSOCHAR, a subsequent MSOCHAR or MSSCHAR
has no effect on markup recognition, but jis not an
error.

An MSOCHAR that follows an MSSCHAR has no
effect on markup recognition.

9.8 Capacity

of the blank sequence is the length of the B
sequence.

NOTE — That is, one B means one or more blanks, two B’s
means two or more blanks, etc.

A string that could be recognized as more than one
delimiter will be considered the string of the most
specific delimiter that it satisfies.

NOTE — For example, a tab character would be recognized as

“&HTAB;” in preference to “B”, and three spaces would be
recognized as “BBB" in preference to “BB”.

32

The size and complexity of a document must not
exceed the number of capacity points allowed by the
document capacity set for the objects occurring in
the document.

The names of the total and individual capacities,
together with the values assigned to them in the
reference capacity set, are shown in figure 5. The
set’s public identifier is:

ISO 8879-1986//CAPACITY Reference//EN

9 Common Constructs
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10 Markup Declarations: General

NOTE — The declaration names and keywords in the syntax
productions are reference reserved names that can be redefined
for a variant concrete syntax with the reserved name use
parameter of the SGML declaration.

10.1 Parts of Declarations

10.1.1 Parameter Separator

[65] ps = s| Ee| parameter entity reference |

10.1.2.1 Quantities

The length of an interpreted parameter literal cannot
exceed the “LITLEN” quantity (unless some other
restriction is applied in the context in which it is
used).

10.1.3 Group

[68] name token group = grpo, tsx, name token,
(tsx, connector, tsx, name token)x, tsx,
grpc

comment

A parameter dntity reference can be used wherever
a parameter cpuld occur. The entity must consist of
zero or mdre of the consecutive complete
parameters thpt follow the ps in which the reference
occurs, togethler with any intervening ps separators.
The entity mugt end within the same declaration.

An Ee can ocgur in a ps only if the reference to the
entity it termjnates occurs in a ps in the same
declaration.

A required ps$ that is adjacent to a delimiter or
another ps cap be omitted if no ambiguity would be
created thereby.

A ps must bedin with an s if omitting it would create
an ambiguity.

10.1.2 Parameter Literal

[66] parameter literal = (lit,
replaceable parameter data, lit) | (lita,
replaceable parameter data, lita)

[67] replacefable parameter data =
(datd character | characterreference |
parameter entity reference’| Ee)x

A parameter Iiteral is interpreted as a parameter (or
token) by replpcing references while the declaration
is being processed.

Except for |parameter entity and character
references, ng markup is recognized in a parameter

[69] name group = grpo, tsx, name,{ts*
connector, tsx, name)x, ts*, gkpc

[70] ts = s|Ee| parameter entity referepce

Only one type of connecter-should be uUsed in a
single name group or name-token group.

NOTE — No specific type of connector is mandatefi, so that a
group defined in an.entity can be referenced as bqth a mode/
group (where the~specific connector is meaningful) and a name
group (where jtis not).

A token-can occur only once in a single name group
or name token group.

ACparameter entity reference can be used gnywhere
in a group that a token could occur. The eptity must
consist of one or more of the consecutive [complete
tokens that follow the ts in which the feference
occurs in the same group (i.e., at the samle nesting
level), together with any surrounding or irzltervening
ts separators and any intervening connectors. The
entity must end within the same group.

An Ee can occur in a ts only if:

— the ts follows a token (as opposed to a
connector, grpo, or dtgo); and
— the reference to the entity the Ee t¢rminates
occurs in the same group (i.e., at the same
nesting level).

10.1.3.1 Quantities

literal other than the terminal lit or lita, and those
are not recognized within the replacement text of a
reference.

NOTE — If the literal is in the entity text parameter of an entity
declaration, markup characters in its text could be recognized
when the entity is referenced.

An Ee can occur in replaceable parameter data only

if the reference to the entity it terminates occurred
in the same replaceable parameter data.

34

The number of tokens in a group cannot exceed the
“GRPCNT” quantity.

10.1.4 Declaration Separator

[71] ds = s| Ee| parameter entity reference |
comment declaration |
processing instruction |
marked section declaration

A parameter entity reference in a ds must refer to an

entity that consists of zero or more complete
markup declarations and/or ds separators.

10 Markup Declarations: General
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An Ee can occur in a ds only if the reference to the

entity it terminates occurs in a ds in the same
parameter.

10.1.5 Associated Element Type

[721 associated element type = generic identifier

ISO 8879-1986(E)

10.1.7.1 Quantities

The Ienqth of an interpreted minimum literal,

AAAAAAAAAAAAAAAAA tha “1LITIENY
UXLIUDIVU U| UUlllllllClD bdllllUl U)\L,UUU e il Ly

quantity of the reference quantity set, regardless of
the concrete syntax used.

10.2 Formal Public Identifier

Each name in the name group must be a generic [791 formal public identifier = owner identifier,
identifier. “/]”, text identifier
10.1.6 External identifier A formai public identifier cannot contain consecutive
solidi (“//”) except where expréssly permitted by
[73] external identifier = (“SYSTEM” | this sub-clause
(“PUBLIC”, ps+, public ldent/fer)) (ps+,
system identifier)? NOTE — As a public identifier is a mipimum literal, RS

[74] public identifier = minimum literal

(lita, system data, lita)

[75]

N
~<

stem identifier = (lit, system data, lit) |

The sysflem identifier can be omitted if the system
can generate it from the public identifier and/or
other information available to it.

If “FORMAL YES" is specified on the SGML
declaration, a public identifier is interpreted as a
formal plblic identifier (see 10.2) and a formal public
identifiet error can occur.

NOTE —| it is still a minimum literal, and all requirements
pertaining fo minimum literals apply.

10.1.6.1 Quantities

The lenfgth of a system identifier, exclusive of
delimitefs, cannot exceed the("RITLEN" quantity.

10.1.6.2 |Capacities

The number of characters of entity text counted
towards| the ENTCHCAP capacity for an external
identifief is that-of its system identifier component,
whether| spécified or generated (and exclusive of
delimitefs)-

characters are removed, ahd, sequences ofl one or more RE
and/or SPACE characters replaced by a single SPACE, prior to
interpretation as a forma/ public identifier. The minimum literal
length limitation applies'to the interpreted text {see 10.1.7.1 ).

10.2.1 Owner ldentifier

[80] ~ewner identifier = ISO owner fdentifier |
registered owner identifier |
unregistered owner identifief

NOTE — In formulating an owner identifier, [standards such as
1SO 3166 can be helpful.

10.2.1.1 1SO Owner ldentifier
[81] ISO owner identifier = minimum data

The usual form of ISO owner identifier can be used
only when the public identifier idegntifies an ISO
publication or is assigned within ong. It consists of
the ISO publication number, without the language
suffix.

NOTE — For example, the ISO owner idenfifier for public text
defined in this document is “1SO 8879-1986” in all translations. If
the public text is translated, that fact is indicatgd by specifying the
appropriate public text language in the text ideptifier.

A special form of ISO owner identifier can be used

10.1.7 Minimum Literal

[76] minimum literal = (lit, minimum data, lit) |
(lita, minimum data, lita)

[77] minimum data = minimum data characterx

[78] minimum data character = RS | RE | SPACE
| LC Letter | UC Letter | Digit | Special

A minimum literal is interpreted by ignoring RS and

replacing a sequence of one or more RE and/or
SPACE characters with a single SPACE.

10.2 Formal Public Identifier

ofty—when—the pub:;\, text—s—an—|SO registel’ed
character set and the public text class is
“CHARSET”. It consists of the string “ISO
Registration Number 7, followed by the registration
number of the character set.

10.2.1.2 Registered Owner Identifier

[82] registered owner identifier = “+//",
minimum data

NOTE — A registered owner identifier could be a citation of a

national or industry standard, or some other unique identifier
assigned in accordance with I1SO 9070.
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10.2.1.3 Unregistered Owner Identifier

[83] unregistered owner identifier = “-//",
minimum data
NOTE — An unregistered owner identifier could be a

(presumably unique) designation created by a trade organization

or other user community, or by an individual.

10.2.2 Text Identifier

[84]
unava
publi
(publ
publi
publi
[85]

If the unavailal
unavailable p
public text.

If the public
identifier inc

sequence; otherwise, it

language.

A text identifie
identifier in a
same owner id

NOTE — If two ¢
public text descrip|
etc.

10.2.2.1 Pubilic

text identifier = public text class, SPACE,

NOTE — When appropriate, a system can use the public text
class to determine strategies for converting the public text from its
interchange form into a referenceable entity that uses the system
character set and concrete syntax.

10.2.2.2 Public Text Description

[87] public text description = ISO text description
| minimum data

An ISO text description can be used only when the
public identifier identifies an ISO publication. It

ilable text indicator?,

b text description, “//”,

c text language |

 text designating sequence), (“//",
P text display version)?

unavailgble text indicator = “-//”

ble text indicator is present, the text is
iblic text; otherwise, it is available

text class is “CHARSET”, the text
udes a public text designating
includes a public text

r cannot be the same as another text
formal public identifier that has the
entifier.

ublic texts with the same owner have the same
fion, they must be of different classes, versiens,

Text Class

[86] public t¢xt class = name

The name miust be one that)identifies an SGML

construct in th

Name
CAPACITY
CHARSET

b following list:

SGML Construct
capacity set
character data

DOCUMENT

SGM! document

consists of the last element of the publicgtion title,
without the part number designation (if@any]).

NOTE — For example, the ISO text descrigtion for 190 8632/4 is
“Clear text encoding”.

10.2.2.3 Public Text Language
[88] public text language = name

The public text Janguage must be a two-tharacter
name, enteredywith upper-case letters. The name
must be the ‘anguage code from ISO |639 that
identifiescthe  principal natural language uded in the
public text.

NOTIES

1 The natural language will affect the usability of some public text
classes more than others.

2 The portions of text most likely to be influenced Hy a natural
language include the data, defined names, and commepts.

3 A system can use the public text language fo facilitate
automatic language translation.

10.2.2.4 Public Text Designating Sequence

[89] public text designating sequence
= minimum literal

The minimum literal must be the external fform of a
designating escape sequence prescribed by ISO
2022 for the character set referenced by the public

DTD
ELEMENTS
ENTITIES
LPD
NONSGML
NOTATION
SHORTREF
SuBDOC
SYNTAX
TEXT

document type declaration subset
element set

entity set

link type declaration subset
non-SGML data entity

character data

short reference set

SGML subdocument entity
concrete syntax

SGML text entity

The name must be entered with upper-case letters.

36

identifier. If the public text is an ISO registered
character set, the designating escape sequence
must be a registered escape sequence for that set.

NOTES
1 For example, the external form of the registered GO designating

sequence for the graphic characters of 1SO 646 IRV (registered
character set 002) is:

ESC 2/8 4/0

10 Markup Declarations: General
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sequence uniquely identifies the public text. For other character

sets,
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If the effective status is “CDATA" or “RCDATA", a
nested marked section declaration within the
marked section in the same entity is not allowed; the
marked section declaration is terminated by the first
marked section end.

If the effective status is “IGNORE”, an Ee is not
allowed in the marked section.

NOTE — The scan of an “IGNORE”, “CDATA", or “RCDATA”
marked section ignores virtually all markup but marked section
ends. As a result, processing instructions, attribute values,

defaulied entities only if a system identifier is
generated.

10.5.2 Entity Text

[105] entity text = parameter literal | data text |
bracketed text |
external entity specification

If a parameter literal alone is specified as the entity
text, the interpreted parameter literal is the
replacement text of the entity.

literals, charactef data elements, and comments are not
recognized to be s|ich, so their characters are also scanned. This
could cause errongous results if the characters look like marked
sections. In most|cases, problems can be avoided by entering
such characters with references, instead of directly.

10.5 Entity Declaration

[101] entity dgclaration = mdo, “ENTITY”, ps+,
entitylname, ps +, entity text, psx, mdc

10.5.1 Entity Name

[102] entity ngme = general entity name |
parameter entity name

[103] generallentity name = name | (rni,
“DEFAULT”)

[104] parameler entity name = pero, ps-+, name
where
DEFAULT

means the entity is the default.entity.

An attempt to fedefine an entity is ignored;’but is not
an error.

NOTE — This fequirement allows an.ehtity declaration in a
document type dpclaration subset 40°take priority over a later
declaration of the[same entity in apublic document type definition.

The ps in a pdrameterentity name is required, even
though it folloyvs a, delimiter.

10.5.1.1 Quantities

An Ee is deemed to be present at the'\end of the
replacement text; it is not entered expligitly

10.5.3 Data Text

Data text is treated as- character dafa when
referenced, regardless of\the context in which the
entity reference occurs? It is specifigd as a
parameter literal, whose characters, after rpsolution
of references in the' usual manner, will comprise the
entity text.

[106] datatext = (“CDATA” | “SDATA” | ‘|PI"),
ps -+, parameter literal

where

CDATA means the interpreted parameter
literal is the replacement|text of a
character data entity.

SDATA means the interpreted pfdarameter
literal is the replacement|text of a
specific character data enfity.

Pi means the interpreted parameter

literal is the replacement|text of a
processing instruction datp entity.

“CDATA” or “SDATA" can be specified anly if the
entity name is a general entity name.

A processing instruction that returns datg must be
defined as an “SDATA” entity.

A name in a parameter entity name must be at least
one character shorter than the “NAMELEN”
quantity.

10.5.1.2 Capacities
Points are counted towards the “ENTCAP” capacity
for the default entity, and for each unique entity

name that is defaulted in one or more references.

Points are counted towards the “ENTCHCAP”
capacity for the default entity. They are counted for
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NOTES

1 A “CDATA” or "SDATA” entity must be referenced in a
context in which character data can occur, and a “Pl” entity in a
context in which a processing instruction could occur.

2 “SDATA” is normally specified if the entity would be redefined
for different applications, systems, or output devices; for example,
if the data contained processing instructions, or characters not
present in the translation-reference character set.

10 Markup Declarations: General
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STARTTAG means preceded by stago and 11 Markup Declarations: Document Tyne
followed by tagc Definition

ENDTAG means preceded by etago and 11.1 Docuimient 1ype Deciaralion
followed by tagc.

[110] document type declaration)= mndo,

MS means preceded by a marked DOCTYPE , ps + ,document type name,
section start and followed by a (ps+, external identifier)?, (s +, dso,
marked section en document typ&deciaration s{ibset, dsc)?,

psx, mdc

MD means preceded by mdo and

followed by mdc.

NOTE — PBracketed text is simply text with delimiter characters;
there is ng requirement that the entities form valid start-tags or
other consfructs. As usual, the validity of the entity is determined
in context whenever the entity is referenced.

10.5.4.1 Quantities

The length of an interpreted parameter literal in
bracketefd text cannot exceed the “LITLEN” quantity,
less the |ength of the bracketing delimiters.

10.5.5 External Entity Specification

[108] external entity specification
= external identifier, (ps tentity type)?

[109] entity type = “SUBDOC™| {"NDATA”, ps+,
notation name)

where
suBDQC means the entity is an SGML
subdocument entity.
NDATA means the entity is a non-SGML data

gnhfy

[111] documenttype name = generijc idenftifier

[112] documient type declaration subfet =
{entity set | element set |
short reference set)x

[1#3] entity set = (entity declaratior] | ds)*

[114] element set = (element declanation |
attribute definition list declanation |
notation declaration | ds)*

[115] short reference set = (entity declaration |
short reference mapping dedlaration |
short reference use declaration | ds)x

The document type name must |be a generic
identifier that does not occur as a fgocument type
name or link type name in the same pJolog.

The external identifer points to an| entity that is
referenced at the end of the declarafion subset and
is considered to be part (or all) of it The effective
document type definition is the combination of the
declarations entered in the subset apd the external
ones.

NOTE — a param

The entity type can be specified only if the entity
name is a general entity name.

If the entity type is omitted, the entity is an SGML
text entity.

The notation name must be declared in the same
document type definition as the entity.

NOTE — It need not have been defined prior to this declaration,
but must be defined prior to a reference to the entity.

11.1  Document Type Declaration

priority over another declaration for that entity in the external
entity, as the external entity is parsed later.

A document type declaration must contain an
element declaration for the document type name.

A short reference set is permitted only in the base
document type declaration.
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11.2 Element Declaration

[116] element declaration = mdo, “ELEMENT”,
ps+, element type, (ps+,
omitted tag minimization)?, ps +,
(declared content | content model), psx,
mdc

The order in which elements and characters occur
within an element in the document instance must
comply with the element type definition specified in
the element declaration.

[123] start-tag minimization = “O” | minus
[124] end-tag minimization = “O” | minus
where
(o) means that omission of the tag under the

conditions specified in 7.3.1 is not a
markup error.

minus means that omission of the tag under the
conditions specified in 7.3.1 is a markup

The omitted |tag minimization parameter and its
preceding ps fan be omitted only if “OMITTAG NO”
is specified or] the SGML declaration.

11.21 Element Type

[117] element type = generic identifier |
name group | ranked element |
ranked group

Within a document type definition, a generic
identifier can |be specified only once in an element
type parametgr, whether directly or indirectly.

If the element| type is a group, the group members
are defined in the order their names occur, and the
definition applies to each of them.

If the element|type is a name group, each name is a
generic identifier.

11.2.1.1 Ranked Element

[118] ranked|element = rank stem, ps +
rank|suffix

[119] ranked|group = grpo, tsx, rank stem, (tsx,
connector, tsx, rank stem)«, tsx, grpc, ps+,
rank|suffix

[120] rank st¢m = name

[121] rank suffix =_rRumber

The generic igentifier specified by a ranked element

error.

minus should be specified for start-tagymirjimization
if omission is prohibited by 7.3.1.

“O” should be specified for end-tag minimization if
the element has a declared.value of “"EMPTY”.

NOTE — sSpecifying “O” “sefves as a reminder|that empty

elements do not have endstags (although this has npthing to do
with markup minimization).

11.2.3 Declared Content

[125] declared content = “CDATA” | “RCIDATA” |

“EMPTY”
where
RCDATA means that the content is replaceable
character data.
CDATA means that the content is |character
data.
EMPTY means the content is empty.

11.2.4 Content Model

[126] content model = (model group | “ANY™),
(ps +, exceptions)?

[127] model group = grpo, tsx, content tqken, (tsx,
connector, tsx, content token)x, ts«, grpc,
occurrence indicator?

[128] content token = primitive content token |
model group

or member of a ranked group Is the rank stem with
the rank suffix appended.

11.2.1.2 Quantities

The length of a generic identifier cannot exceed the
“NAMELEN” quantity.

11.2.2 Omitted Tag Minimization
[122] omitted tag minimization =

start-tag minimization, ps+,
end-tag minimization
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[129] primitive content token = (rni, “PCDATA") |
element token | data tag group

[130] element token = generic identifier,
occurrence indicator?

where
ANY means the content is mixed content in
which parsed character data and any

elements defined in the same document
type definition are allowed.

11 Markup Declarations: Document Type Definition


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

PCDATA means parsed character data is allowed.

NOTE — The rni distinguishes this keyword from
an element token of “PCDATA”.

If “#PCDATA” or a data tag group is present in a
model group, the element's content is mixed
content; if not, it is element content. In either case,
the elements and data characters of the content
must conform to the content model by satisfying
model group tokens and exceptions in the following
order of priority:

ISO 8879-1986(E)

opt  Optional (0 or 1 time).
plus Required and repeatable (1 0

r more times).

rep Optional and repeatabie (0 or more times).

The “#PCDATA” content token

is regarded as

having an occurrence indicator of rep.

An inherently optional token is treated as having an
opt occurrence indicator if none is specified, or as

having a rep occurrence
specified.

indicator

if plus is

a) a rgpetition of the most recent satisfied token,
if itthas a rep or plus occurrence indicator; or

b) some other token in a model group, possibly as
modified by exclusion exceptions(see 11.2.5);
or

c) a tpken in an inclusion exceptions group (see
11.2.5.1).

NOTE —JFor example, in an instance of the following element

<telement e (a+ | b)+>
successivg “a” elements will satisfy repetitions of the element
token, rather than repetitions of the model group.

All data| characters occurring between successive
tags are considered to satisfy a single “#PCDATA”
token, ejen if some were declared to be chatacter
data by § marked section declaration.

11.2.4.1 |Connector
[131] cpnnector = and | or | seq

If there |s more than one content token in a model
group, the ordering and\selection among their
corresponding content<is determined by the
connector, as follows:

seq All must'occur, in the order entered.
and All mustoccur, in any order.
or Dnéand only one must occur.

11.2.4.3 Ambiguous Content Mode}

A content model cannot be ambigu
element or character string. that
document instance must.be able to s
primitive content tokencwithout look-4

NOTE — For exampl€,.the content model in

<lelement(e ((a, b?), b)>
is ambiguOus/ because after an “a” elems
element\ could satisfy either of the remai
ambiguity can be avoided by using intermediat

<lelement e (f, b)>

<lelement f (a, b?)>
Here the token satisfied by “b” is determined
whether the “f” element ends before the

theoretical basis of content models is discusse
11.2.4.4 Data Tag Group

[133] datatag group = dtgo, tsx, g4
tsx, seq, tsx, data tag patter

[134] data tag pattern = (data tag t¢
data tag template), (tsx, seq
data tag padding template)?

[135] data tag template group = gr|
data tag template, (tsx, or, t

data tag template)«, tsx, grpic

bus; that is, an
occurs in the
atisfy only one
head.

6, 9

nt occurs, a b
hing tokens. The
e elements, as in:

unambiguously by

b~ occurs. (The
Hin annex H.)

neric identifier,
h, tsx, dtge

emplate group |
tsx,

DO, [5%,
bk

3

[136] datatag template = parametse

Only one kind of connector can occur in a single
model group (but a model group nested within it
could have a different connector).

11.2.4.2 Occurrence Indicator

[132] occurrence indicator = opt | plus | rep

The corresponding content of each selected content
token must occur once and only once unless the

contrary is indicated by the token’s occurrence
indicator, as follows:

11.2 Element Declaration

[137] datatag padding template =
parameter literal

or literal

A data tag group is interpreted as a seq group with
two tokens: an element Gl followed by “#PCDATA”.

NOTE — For example, with the reference delimiter set, the
model group
([hours, (" :" | ":™), " "], minutes)

is treated as though it were
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((hours, #PCDATA), minutes)

A data tag group can only be present in the base
document type declaration.

A parameter literal in a data tag pattern is
interpreted in the normal manner, except that a
numeric character reference to a non-SGML
character or function character is prohibited.

11.2.4.5 Quantities

of the content at the point where they occur in the document, such
as index entries or floating figures.

2 An RE that follows an inclusion will normally be ignored, while

one that follows a proper subelement will be treated as data (see
7.6.1).

11.2.5.2 Exclusions

[140] exclusions = minus, name group

The content model nesting level cannot exceed the
“GRPLVL” quantity.

The grand totgl of the tokens at all levels of a model
group cannot ¢xceed the “GRPGTCNT” quantity.

The length of|an interpreted parameter literal in a
data tag pattern cannot exceed the “DTEMPLEN”
quantity.

11.2.5 Exceptions

[138] exceptipns = (exclusions, (ps+,
inclusions)?) | inclusions

The exceptions apply anywhere in an instance of the
element, incliiding subelements whose content is
mixed content|or element content.

At any point iff a document instance, if an element is
both an appli¢able inclusion and an exclusion, it is
treated as an gxclusion.

11.2.5.1 Inclugions

[139] inclusidns = plus, name group

Inclusions maodify the effect of -model groups to
which they 4pply in the manner shown in the
following example: given that’“Q” is a generic
identifier or group in the{model group, “x” is its
occurrence ipdicator (op~empty if there is no
occurrence indicator);and “R1” through “Rn” are

applicable incjusions;then a token

Qx

Exclusions modify the effect of model. droups to
which they apply by precluding options.that would
otherwise have been available (just-as tHough the
user had chosen to leave optional elements out of
the document).

It is an error if an exclusjon attempts to modify the
effect of a model group~in any other|way. In
particular, it is an error if:

a) an exclusionapplies to tokens other than those
in inclusions, those having an opt or rep
occurrence indicator, or those fhat are
members of or groups; or

b) an-exclusion attempts to change & token’s
required or optional status.

NOTE — For example, it is prohibited to |exclude all
members of a required model group, as the group would
then no longer be required.

11.3 Attribute Definition List Declaration

[141] attribute definition list declaration =| mdo,
“ATTLIST”, ps +, associated elemgnt type,
ps +, attribute definition list, psx, mdc

[142] attribute definition list = attribute dgfinition,
(ps+, attribute definition)x

[143] attribute definition = attribute nama, ps+,
declared value, ps +, default valud

An associated element type cannot be alssociated
with another attribute definition list in fhe same
declaration subset in which this list occurs,

is treated as though it were

(R1]|R2]...|Rn)*,(Q,(R1|R2]|...|Rn)*)x
An element that can satisfy an element token in the
content model is considered to do so, even if the
element is also an inclusion.

NOTES

1 Inclusions should not be used for contextual subelements.
They should be used only for elements that are not logically part
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11.3.1 Quantities

The total number of attribute names and name
tokens in the attribute definition list cannot exceed
the “ATTCNT” quantity.

11.3.2 Attribute Name

[144] attribute name = name

An attribute name can be specified only once in the
same attribute definition list.

11 Markup Declarations: Document Type Definition
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11.3.3 Declared Value where
[145] declared value = “CDATA" | “ENTITY” | FIXED means the attribute is a fixed
“ID” | “IDREF” | “IDREFS” | “NAME" | attribute.
“NAMES” | “NMTOKEN" | “NMTOKENS" |
“NUMBER” | “NUMBERS" | “NUTOKEN" | REQUIRED means the attribute is a required
“NUTOKENS” | notation | attribute.
name token group
CURRENT means the attribute is a current
[146] notation = “NOTATION”, ps+, name group attribute.
where CONREF means the attribute is a content
reference attribute,
CDATA means the attribute value is
character data. IMPLIED means the attribute ip an impliable
ENTITY means the attribute value is a attribute.
general entity hame.
1D means the attribute value is an id NOTE .-Specifying an empty literal is not
value. equivatent to specifying “IMPLIED”.
IDREF means the attribute value is an id
reference value. If an attribute value'is specified in thig parameter, it
IDREFS means the attribute value is an id must conform‘Jto the syntactic [requirements
reference list. specified in798.4.1 .
NAME means the attribute value is a
name. NOTE = Further testing of general entity name and notation
NAMES means the attribute value is a values is'performed when the default value is uped in an attribute
name list. spegification.
NMTOKEN means the attribute value is a
name token. If the declared value is “ID”, the default value must
NMTOKENS means the attribute value is a be “IMPLIED” or “REQUIRED".
name token list.
NOTATIDN means the attribute value is‘a “CONREF” cannot be declared for an element
notation name that identifies<the whose declared content is "EMPTY”.
data content notation/~ ©f the
element’s content. The npame 11.3.4.1 Quantities
group specifies the\\permissible
notation names. “CONREF”, “REQUIRED”, and “IMPLIED” have
NUMBER means the aftribute value is a normalized lengths of zero.
number.
NUMBERS means the“attribute value is a 11.3.4.2 Capacities
number list
NUTOKEN means\the attribute value is a In calculating “ATTCHCAP” requirements, the
number token. default value of a current attributel is given the
NUTOKENS means the attribute value is a length of the longest value specified fpr the attribute
number token list. in the document.
“ID” and| “NOTATION” can each be declared only 11.4 Notation Declaration

once in theattributedefinitiortist:

A token cannot occur more than once in an attribute
definition list, even in different groups.

“NOTATION” cannot be declared for an element
whose declared content is “"EMPTY".

11.3.4 Default Value

[147] default value = ((rni, “FIXED", ps+)?,
attribute value specification) | (rni,
(“REQUIRED” | “CURRENT" | “CONREF" |
“IMPLIED"))

11.4 Notation Declaration

[148] notation declaration = mdo, “NOTATION”,
ps+, notation name, ps+,
notation identifier, psx, mdc

[149] notation identifier = external identifier

NOTE — The notation identifier should contain sufficient
information to allow the notation interpreter to be invoked with the

proper parameters.

The notation name cannot be specified on another
notation declaration in the same document type

definition.
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If a notation identifier includes a public identifier and
“FORMAL YES” is specified on the SGML
declaration, the public text class must be
“NOTATION".

11.5 Short Reference Mapping Declaration

[150] short reference mapping declaration = mdo,
“SHORTREF", ps+, map name, (ps+,
parameter literal, ps+, name) +, psx, mdc

[151] map name = name

Specifying an associated element type that is
already associated with a map is not an error, but is
ignored.

11.6.2 Use in Document Instance

If the declaration occurs in a document instance, an
associated element type cannot be specified. The
map becomes the current map for this instance of
the current element.

The map name must have been defined on a short

The map namg cannot be specified on another short
reference m4dpping declaration in the same
document typg definition.

The interpreteqi parameter literal is a short reference
delimiter that |is mapped to the name of a general
entity that is defined in the same document type
definition.

NOTE — A general entity is required because the short
reference will be|replaced by a named entity reference if the
document is senf to a system that does not support short
references, and parameter entity references are not permitted in
content.

A short refergnce delimiter can be mapped only
once in a short reference mapping declaration.

If a short refgrence delimiter is not specified it is
considered to pe mapped to nothing.

11.6 Short Reference Use Declaration

[152] short reference use declaration =, mdo,
“USEMAP”, ps+, map specification, (ps+,
assogiated element type)?, ps«, mdc

[153] map specification = map-name | (rni,
“EMBTY™)

where

EMPTY mEns the*map is the empty map.

11.6.1 Use in"Document Type Declaration

reference mapping declaration in the document type
definition to which the instance conforms;

11.6.3 Current Map

A map is the current map asylonhg as its agsociated
element is the current element. It can| become
superceded for an instance of the elemept: either
temporarily by a subelement becoming the current
element, or permanéntly by a short reference use
declaration occurrifg in an instance of the ¢lement.

If an element type has no associated short feference
map, the current map for an instance of the element
is the map'that is current when the instange begins.
If theNelement is a document element, the current
map will be the empty map.

12 Markup Declarations: Link Process
Definition

121 Link Type Declaration

[154] link type declaration = mdo, “LINKTYPE",
ps+, link type name,
(simple link specification |
implicit link specification |
explicit link specification), (ps -+,
external identifier)?, (ps +, dso,
link type declaration subset, dsc)?| psx,
mdc

[155] link type name = name

The link type name must be different from any other

If the declaration occurs in a document type
declaration, the associated element type must be
specified. The named map will become the current
map whenever an element of an associated type
becomes the current element.

The map name must be defined on a short reference
mapping declaration in the same document type
declaration.

NOTE — it need not have been defined prior to this declaration,
but must be defined prior to becoming the current map.
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link type name or document type name in the same
prolog.

The external identifer points to an entity that is
referenced at the end of the declaration subset and
is considered to be part (or all) of it. The effective
link process definition is the combination of the
declarations entered in the subset and the external
ones.

NOTE — A parameter entity declaration in the subset will have

priority over another declaration for that entity in the external
entity, as the external entity is parsed later.

12 Markup Declarations: Link Process Definition
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[//]

impie Link Specification
[156] simple link specification = rni, “SIMPLE",
rni, “IMPLIED”

where

SIMPLE means the link is a simple link.

IMPLIED means the result document type name

is implied by the application.

1SO 8879-1986(E)

12.1.3.1 Limits

The number of link processes in the longest chain
cannot exceed the quantity specified for “EXPLICIT”
on the link type features parameter of the SGML
declaration.

12.1.4 Link Type Declaration Subset
[161] link type declaration subset =

link attribute set?, {link set declaration |
link set use declaration | entity set)x

specified on the SGML declaration link type features

narametgr
pa Pl

HE= SR A LAY

If a simzle link is specified, “SIMPLE YES™ must be

The soufce document type is the base document
type.
12.1.2 |mplicit Link Specification
[157] implicit link specification =

source document type name, rni,
“IMPLIED”

where

IMPLIED means the result document type name

is implied by the application.

If an imglicit link is specified, “IMPLICIT YES” must
be specffied on the SGML declaration link type
features [parameter.

The sou:lce document type name must be-the base
document type name.

12.1.3 Explicit Link Specification

[158] explicit link specification =
source documerittype name,
result documenttype name

[159] squrce docUnent type name
= document type name

[160] resalt, document type name

If an explicit link is specified, “EXPLICIT YES” must
be specified on the SGML declaration link type
features parameter.

The source document type name must be the base
document type, or another document type that is a
result document type in a chain of processes.

Each document type name must previously have

been specified on a document type declaration in
the same prolog.

12.2 Link Set Declaration

[162] link attribute set =
(attribute definition list-declaration |
entity set)x

121.4.
Entity declarationsAn the declaratiop subset must
define parameter “entities. When thfis iink type is
active, the entity declarations are trgated as if they

occurred at'the end of the source glocument type
declarationsubset.

A link_type declaration can contain parameter entity
references to entities defined ip the source
document type declaration, as well|[as in its own
declaration subset.

12.1.4.2 Link Attributes

An associated element type of an attifibute definition
list must be a source element type.

The declared value of a link attribute ¢annot be “ID”,
“IDREF”, “IDREFS”, or “NOTATION".

“CONREF” cannot be specified for a l{nk attribute.

12.1.4.3 Simple Link

If the declaration defines a simple link, the
declaration subset must consist so¢lely of a link
attribute set that contains no mpre than one
attribute definition list declaration. The list must be
associated with the base documen{ element type,

12.2 Link Set Declaration

[163] link set declaration = mdo, “LINK”, ps+,
link set name, (ps+,
source element specification, ps+,
result element specification) +, psx, mdc

[164] link set name = name

The link set name cannot be specified on another
link set declaration in the same link type definition.
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A source element can be linked to a given result
element, or to “#IMPLIED"”, only once in a link set.

NOTE — That is, a given source/result pairing must be unique in
a link set.

12.21 Source Element Specification
[165] source element specification =

associated element type,
link attribute specification?

[170] link set specification = link set name | (rni,
“EMPTY?”)

where
EMPTY means the link set is the empty link set.

12.3.1 Use in Link Type Declaration

If the declaration occurs in a link type declaration,

an associated element type must be specified. The
named link set will become the current link set

[166] link attri

Hute specification = ps+, dso,

attribdte specification list, psx, dsc

An associated
specification
document type

element type in a source element
must be defined in the source
Heclaration.

The validity off a link attribute specification list is

determined by

with the sourfe element type
declaration supset.

the attribute definition list associated
in the link type
All element types associated

with an attribl.jlte specification must be associated

with the same

efinition.

The link attribute specification must be omitted if its
attribute specification list is empty.

12.2.2 Result Element Specification

[167] result el

bment specification = (rni,

“IMPUIED™) | (generic identifier,
result|attribute specification?)

[168] result atfribute specification = ps+, dso;

attrib

where

IMPLIED

ite specification list, ps*, dse.

means the result-element is implied
by the application;:

A result elemdnt generic identifier must be defined
in the result ddcument type declaration.

The validity of
determined by

with the result element

theresult attribute specification list is
th@ attribute definition list associated

whenever —anm —efement—of —am—associated  type
becomes the current element.

The link set name must be defined on allink set
declaration in the same link type.declaration,

NOTE — It need not have been defirled prior to this declaration,
but must be defined prior to beceming the current link sgt.

An associated element type must be an |element
type defined in{sthe source documepht type
declaration. If jitlis)already associated with a link set
in this link ype declaration, the specifigation is
ignored, but\is'not an error.

12.3.2~Use in Document Instance

If the declaration occurs in a document ingtance, a
link type name must be specified. The [link set
becomes the current link set for this instante of the
current element.

The link type name must be that of the [ink type
declaration in which the link set was defined.

12.3.3 Current Link Set

A link set is the current link set as long as its
element is the current element. It can|become
superceded for an instance of the element: either
temporarily by a subelement becoming thI current
element, or permanently by a link |[set use
declaration occurring in an instance of the glement.

If an element type has no associated lin{ set, the
current link set for an instance of the elem¢nt is the

in the result element

document type declaration.

The result attribute specification must be omitted if
its attribute specification list is empty.

12.3 Link Set Use Declaration

[169] link set use declaration = mdo, “USELINK",

ps+,

link set specification, ps+,

(associated element type | link type name),
ps*, mdc

46

link set that is current when the instance begins. If
the element is a document element, the current link
set is the empty link set.

12 Markup Declarations: Link Process Definition
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13 SGML Declaration

[171] SGML declaration = mdo, “SGML”, ps+,
“1S0O 8879-1986", ps+,
document character set, ps+, capacity set,
ps+, concrete syntax scope, ps+,
concrete syntax, ps +, feature use, ps+,
application-specific information, ps, mdc

The reference concrete syntax must be used in the
SGML declaration, regardless of the concrete syntax
used in the remainder of the document.

ISO 8879-1986(E)

a) If the character set is standard, registered, or otherwise
capable of being referenced by an identifying name or
number, that identifier can be communicated to the
recipient of the document. The communication must
necessarily occur outside of the document; for example, in
a field of the document interchange data stream, or via
other (probably non-electronic) media.

b) For other character sets, a human-readable copy of the
SGML declaration will provide sufficient information.

13.1.1 Character Set Description

Only marnkup characters (in the reference concrete
syntax) and minimum data characters can be used
in the plarameters and comments, although the
replacemfent text of a character reference could be
an SGML character other than a markup or
minimum data character.

NOTES

1 The SGML declaration is intended for human consumption (in
printed form!) as well as for machine processing, as it enables the
recipient of a document to determine whether a system can
process it| “as is”, whether character translation or other
algorithmic| conversion is needed (for example, if document
markup fegtures or a different delimiter set were used), or
whether cdnversion that could require manual intervention is
needed (fof example, if document type features or a different

quantity sef were used).

2 A charadter reference such as “&#222;” is valid because the
reference |consists solely of markup and minimum data
characters |even though the replacement text does not:

3 No entity references can occur in am SGML declaration
(because np entities could have been declared).

13.1 Dgocument Character Set

[172] dgcument character set = “CHARSET",
ps +, character set description

representation, as a single bit combination, for each

The doc'{ment character set must include a coded
significant SGML character

[173] character set description =
(base character set, ps+.)
described character-set portipn) +

The described character set portions must
collectively describeseach character jhumber in the
described character-set once and only once.

13.1.1.1 Base Character Set

[174] base.character set = “BASESET", ps+,
public identifier

The, public identifier is a human-readable identifier
of the base character set.

NOTE — For example, a standard or registered name or
number, or other designation that will be uynderstood by the
expected recipients of the document.

If “FORMAL YES” is specified on the|other features
parameter, the public identifier mugt be a formal
public identifier with a public fext class of
“CHARSET".

13.1.1.2 Described Character Set Portjon

[175] described character set portion =
“DESCSET"”, (ps+,
character description) +

[176] character description =
described set character number, ps+,
number of characters, ps+,
(base set character number |

NOTE — If the document uses two concrete syntaxes, the
markup characters of both are significant SGML characters.

As part of the translation of a document to a new
character set, the character numbers in this
parameter and any numeric character references in
the document must be changed.

NOTE — it is recognized that the recipient of a document must
be able to translate it to his system character set before the
document can be processed by machine. There are two basic
approaches to communicating this information:

13.1 Document Character Set

minimum literal | “"UNUSED”)

[177] described set character number
= character number

[178] base set character number
= character number

[179] number of characters = number

where
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UNUSED means that no meaning is assigned to
the specified character numbers in the
described set.

The specified number of characters in the described
character set, beginning with the specified
described set character number, are assigned
meanings as follows:

a) If a base set character number is specified, the
meanings are those of the corresponding
characters_in the base character set, beginning

The specified name is a name given to a capacity in
figure 5. The capacity is assigned the value
indicated by the specified number.

The reference capacity set value is used for any
capacity for which no replacement is assigned by
this parameter.

NOTE — The “SGMLREF” keyword, which is required (and
therefore redundant) when a public identifier is not used, is a
reminder of this rule for human readers of the SGML declaration.

with the sbeciﬁed base set character number.

NOTE — If a base set character number is unused, no
meaning is |assigned to the corresponding described set
character nymber.

b) If a minimum literal is specified, the meaning
or meanings are as described in the literai.

NOTE — A minimum literal should be specified only if no
character ih the base character set has the desired
meaning.

c) If “UNUSED"” is specified, no meanings are
assigned

13.1.2 Non-8GML Character Identification

Each charactqr number to which no meaning is
assigned by the character set description is added
to NONSGML, [thereby identifying it as a non-SGME
character.

NOTE — Atter rgceipt and translation of a documentthe non-
SGML characters|may be different because the fnew *document
character set may map control characters to different coded
representations.

A shunned character must beCidentified as a non-
SGML characler, unless it~is)a significant SGML
character.

NOTES

1 For example, i) figure 8, characters numbered 9, 10, and 13,
which are shunne! ara 2 v etesset-assighed
non-SGML characters because they are function characters.

2 If the document uses two concrete syntaxes, the shunned
characters of both are subject to this requirement.

13.2 Capacity Set

[180] capacity set = “CAPACITY”, ps+,
((“PUBLIC”, ps+, public identifier) |
(“SGMLREF”, (ps+, name, ps+,
number) +))
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The capacity values must express limits that are not
exceeded by the document. They must/be [sufficient
for the greatest capacity requirement among the
possible sets of concurrent instances or ¢hains of
link processes that could be processed at opce.

The value assigned to “"TOTALCAP” must|equal or
exceed the largest individual capacity.

If “FORMAL YES”, is'specified on the other features
parameter, the public identifier must be (a formal
public identifier/ with a public text [class of
“CAPACITYX

13.3 Concrete Syntax Scope

This\ parameter specifies whether a |declared
concrete syntax must be used for the entire
document, or whether the reference concrete syntax
can be used in the prologs.

[181] concrete syntax scope = “SCOPE”,|ps+,
(“DOCUMENT” | “INSTANCE")

where
DOCUMENT means the declared [concrete
syntax is used throughout the

document.

INSTANCE

means the reference |[concrete
syntax is used in prologg and the
declared concrete syntax |s used in
document instance sets.

a) the syntax-reference character set must be the
same as that of the reference concrete syntax;

b) the significant SGML characters must be such
that the start of a document instance set is
always distinguishable from the end of its
prolog; and

c) the quantity set values must equal or exceed
those of the reference quantity set.

13 SGML Declaration
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Name Value Points
TOTALCAP 35000 (total)
ENTCAP 35000 NAMELEN
ENTCHCAP 35000 1
ELEMCAP 35000 NAMELEN
GRPCAP 35000 NAMELEN
EXGRPCAP 35000 NAMELEN
EXNMCAP 35000 NAMELEN
ATTCAP 35000 NAMELEN
ATT
AVGRPCAP 35000 NAMELEN

NOTCAP 35000 NAMELEN
NOTCHCAP 35000 1

IDCAP 35000 NAMELEN
IDREFCAP 35000 NAMELEN
MAPCAP 35000 NAMELEN

LKSETCAP 35000 NAMELEN
LKNMCAP 35000 NAMELEN

Object for which capacity points are counted

Grand total of individual capacity points.

Entity defined.

Character of entity text.

Element defined.

Token at any level in a content model.

Exclusion or inclusion exceptions group.

Name in an exclusion or inclusion exceptions group.

Attribute defined.

ro).

Token defined in an attribute value name group or\hame token
group.

Data content notation defined.

Character in a notation identifier.

ID attribute specified (explicitly or by default):
IDREF attribute specified (explicitly or by default).
(plus NAMELEN for each short reference/delimiter in the concrete
syntax) Short reference map declared:
Link types or link sets defined.
Document type or element in a link type or link set declaration.

13.4 Concrete Syntax

Figure 5 — Reference Capacity Set

in the identified concrete syntax and the second is a
character that substitutes for it in evpry instance in

[182] cdncrete syntax = “SYNTAX”, ps+, which the first character was used.
(public concrete syntax |
(shunned character number identification, NOTE — The concrete syntax that results [from the switches
ps+, syntax-reference character'set, ps+, must meet all the usual requirements, just [as if it had been
function character identification,ps +, declared explicitly.
naming rules, ps +, delimiter-set, ps+,
reserved name use, ps, quantity set)) If “FORMAL YES” is specified on the other features
parameter, the public identifier must be a formal
The reference concrete syntax or core concrete public identifier with a public |text class of
syntax ghould be used @nless a variant concrete “SYNTAX”.
syntax i necessitated by)Such requirements as the
keyboardl, display capabilities, or characteristics of 13.4.2 Shunned Character Number
the natidnal language. Identification

13.41

[183] p

ublic-Concrete Syntax

public identifier, (ps+, “SWITCHES", (ps +, character number)x))

character number, ps+,

[184] shunned character number identification =
“SHUNCHAR", ps+, (“NONE” |
" ter number), (ps+,

character number) +)? where
where NONE means there are no shunned
character numbers.
SWITCHES means that markup characters in
the specified concrete syntax have CONTROLS means that any character number
been switched. that the document character set
considers to be the coded
The pairs of character numbers are in the syntax- representation of a  control
reference character set of the public concrete character, and not a graphic
syntax. The first of each pair is a markup character character, is a shunned character.

13.4 Concrete Syntax
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Each specified character number is identified as a
shunned character number.

NOTE — Character numbers in this parameter need not (and
should not) be changed when a document is translated to another
character set.

13.4.3 Syntax-reference Character Set

[185] syntax-reference character set =
character set description

13.4.5 Naming Rules

[189] naming rules = “NAMING”, ps+,
“LCNMSTRT", ps-+, parameter literal,
ps+, “UCNMSTRT”, ps+,
parameter literal, ps+, “LCNMCHAR”,
ps+, parameter literal, ps+,
“UCNMCHAR”, ps+, parameter literal,
ps+, “NAMECASE”, ps+, “GENERAL”,
ps+, (“NO” | “YES”), ps+, “"ENTITY”,
ps+,("NO” | “YES")

The syntax-reference character set must include a
coded representation, as a single bit combination, of
each significant SGML character.

13.4.4 Funcfion Character Identification

[186] function|character identification =
“FUNCTION”, ps+, "RE", ps+,
charagter number, ps+, “RS”, ps+,
charagter number, ps+, “SPACE”, ps +,
charagter number, (ps +, added function,
ps+,lfunction class, ps+,
charapter number)x

[187] added fynction = name

[188] function|class = “FUNCHAR” | “MSICHAR" |
“MSQCHAR” | “MSSCHAR” | “SEPCHAR”

where the keyvords identify the added function, as
follows:

FUNCHAR means an inert function character.

SEPCHAR means a separator character,

MSOCHAR means a markup-scan<out character.
MSICHAR means a markupsscan-in character.

MSSCHAR means a
character:

markup-scan-suppress

The character|with the specified character number
in the syntax-reference character set is assigned to
the function.

where
LCNMSTRT means each charactet)in the literal
(if any) is added to.LCNMS[TRT.
UCNMSTRT Each character-in the literal (if any)
is added~to  UCNMSTRT| as the
associated”upper-case form of the
character in the corresponding
position of LCNMSTRT. ,
LCNMCHAR )“means each character in the literal
(if any) is added to LCNMCHAR.
UCNMCHAR  Each character in the literal (if any)
is added to UCNMCHAR as the
associated upper-case foqym of the
character in the corresponding
position of LCNMCHAR.
NAMECASE specifies  whether upper-case
substitution is to be performed for
entity references and entily names
(“ENTITY”) and/or for 4ll other
names, name tokens, | number
tokens, and delimiter| strings
(“GENERAL™).

YES means an LC Letter will
be replaced y the
corresponding UC| Letter,
and a charadgter in
LCNMSTRT or LCNMCHAR
will be replaced| by its
associated upper-cgse form.

A character can be assigned to only one function.

An added function cannot be "RE”, “RS”, “SPACE”,
or another added function.

“MSICHAR" must be specified for at least one
added function if “MSOCHAR” is specified for an
added function.

NOTE — When code extension is used, shift characters could be
assigned to markup suppression functions to avoid false delimiter
recognition, but only by sacrificing the ability to use entity
references to obtain device independence (see clause E.3).
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NO means no upper-case
substitution will take place.

The upper-case form of a name character can be the
same as the lower-case.

A character assigned to LCNMCHAR, UCNMCHAR,
LCNMSTRT, or UCNMSTRT cannot be an LC Letter,
UC Letter , Digit, RE, RS, SPACE, or SEPCHAR.

A character assigned to LCNMCHAR or UCNMCHAR
cannot be assigned to LCNMSTRT or UCNMSTRT.
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UCNMCHAR must have the same number of
characters as LCNMCHAR; UCNMSTRT must have
the same number of characters as LCNMSTRT.

13.4.6 Delimiter Set

[190] delimiter set = “DELIM”, ps+,
general delimiters, ps+,

nre

P I R S Y Y e
QIO reiercrice Uuciiiiitci o

13.4.6.1 General Delimiters

ISO 8879-1986(E)

sequence or by a reference to a character that can
occur in a blank sequence.

A short reference string longer than a single
character is deprecated unless the string is a

common keyboarding convention or coding
sequence.
A short reference string is deprecated if:

a) it contains all, or the start, of a delimiter or
delimiter-in-context that is recognized in CON

A delimiter or delimiter-in-context must differ from
every other delimiter and delimiter-in-context that

nizad in the came mode
ni e mode.

n ha rabna
O FCLOgNIZTU it 1T Sam

Call <
The use |of a name start character or Digit in a
deiimiter string is deprecated.

[191] geperal delimiters = “GENERAL", ps+,
‘SGMLREF”, (ps+, name, ps+,
barameter literal)x

The spedified name is a name given to a general
delimiterjrole in figure 3. The interpreted parameter
literal is gssigned to the role.

General |delimiter roles not assigned by this
parametdr are assigned as in the reference
delimiter[set.

NOTE — [The “SGMLREF” keyword, which is required, (and
therefore rddundant), is a reminder of this rule for human readers
of the SGM| declaration.

A generdl delimiter string cannot caonsist solely of
function ¢haracters. A general delimiter string that
contains puch characters in combination with others
is permitfed, but is deprecated(

13.4.6.2 Short Reference Delimiters

[192] shprt reference delimiters = “SHORTREF”,
s+, (“SGMLREF” | “NONE”), (ps+,

mode; and
b) it is likely to create thej,impregsion that the
delimiter was erroneously.ignorgd.
ANATE P T U JUr S S (o0 S TPV Y WPRUUR | Ry Sy Moy S
NUIE — In appiying tis requirement, rememoer tat a Shiort

reference is recognized as’a'delimiter even when it is not mapped
to an entity. Therefore,(a"general delimiter within it will never be
recognized as such.

13.4.7 Reséerved Name Use

[193] veserved name use = “NAMES$”, ps+,
“SGMLREF”, (ps+, name, ps+, name)x*

The first of each pair of names i$ a reference
reserved name, and the second is a fame that is to
replace it in the declared concrete syntax.

NOTE — Reserved names that occur ony in the SGML
declaration, including delimiter role, quantity, and capacity
names, cannot be replaced, as the SGML declalation is always in
the reference concrete syntax.

The reference reserved name is jused for any
reserved name for which no rgplacement is
assigned by this parameter.

NOTE — The “SGMLREF” keyword, which|is required (and
therefore redundant), is a reminder of this rule for human readers
of the SGML declaration.

arameter literal)x The replacement for a reference reserved name
cannot be another reference reserved name, or a
where replacement for one.
SGMLREF means that the short references 13.4.8 Quantity Set
assigned by the reference delimiter
set are included in this delimiter set. [194] quantity set = “QUANTITY”, ps+,
“SGMLREF”, (ps+, name, ps+, number)x
NONE means that no short reference

delimiters are assigned except for
those assigned by this parameter.

The interpreted parameter literal is assigned as a
short reference delimiter string.

A parameter literal can have a single B sequence,
which cannot be preceded or followed by a blank

13.4 Concrete Syntax

The specified nhame is a name given to a quantity in
figure 6, which also shows the value assignments
that constitute the reference quantity set. The
designated quantity is assigned the value indicated
by the specified number.

The reference quantity set value is used for any
quantity for which no replacement is assigned by
this parameter.
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Name
ATTCNT

DTAGLE

ENTLVL

Value Description of Quantity

40 Number of attribute names and name tokens in an element’s attribute definitions.
ATTSPLEN 960 Normalized length of a start-tag’s attribute specifications.
BSEQLEN 960 Length of a blank sequence in a short reference string.

N 16 Length of a data tag.

DTEMPLEN 16 Length of a data tag template or pattern template (undelimited).
16 Nesting level of entities (other than primary).

GRPCNT 32 Number of tokens in a group.

GRPGTCNT 96 Grand total of tokens at all levels of a model group.

GRPLVL 16 Nesting level of model groups (including first level).

LITLEN 240 Length of a literal or delimited attribute value (undelimited).
NAMELEN 8 Length of a name, name token, number, etc.

NORMSEP 2 Used in lieu of counting separators in calculating normalized lengths.
PILEN 240 Length of a processing instruction (undelimited).

TAGLEN 960 Length of a start-tag (undelimited).

TAGLVL 24 Nesting level of open elements.

NOTE — The “ISGMLREF” keyword, which is required (and
nt), is a reminder of this rule for human readers

therefore redund

of the SGML declgration.

13.5 Featurp Use

[195] feature

use = “FEATURES”, ps+,

markup minimization features, ps +,
link type features, ps +, other features

13.5.1 MarKup Minimization Features

[196] markup|minimization features = “MINIMIZE",

ps+
ps+
ps+

“DATATAG", ps+, ({NO™| “YES"),
“OMITTAG”, ps+,{*NO" | “YES"),
“RANK”, ps+, (¢(NO” | “YES”), ps+,

“SHQRTTAG”, ps+{ (YNO" | “YES")

where
NO
YES
DATATAG
OMITTAG
RANK

SHORTTAG

NOTE — The u

méans the feature is not used.
means the feature is used.
means data characters may serve

Figure 6 — Reference Quantity Set

13.5.2 Link Type Features

[197]Uink type features = “LINK”, ps+, “$IMPLE”,
ps+, (“NO” | “YES"), ps+, “IMPYICIT”,
ps+,(“NO” | “YES"), ps+, “EXPYICIT”,
ps+,(“NO” | (“YES”, ps+, number))

where

NO means the feature is not usef.

YES means the feature is used.

EXPLICIT means explicit link process
definitions may be used |and the
longest chain of link procgsses has
the specified number of links (1 or
more).

IMPLICIT means implicit link process
definitions may be used.

SIMPLE means simple link process definitions

may be used.

13.5.3 Other Features

simultaneously as tags.

means some tags may be omitted
altogether.

means element ranks may be
omitted from tags.

means short tags with omitted
delimiters, attribute specifications,
or generic identifiers may be used.

se of short references is not specified in this

parameter because it is specified by the “SHORTREF”

parameter.
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[198] other features = “OTHER”, ps+, “CONCUR”,
ps+, (“NO” | (“YES”, ps+, number)), ps+,
“SUBDOC”, ps+, (“NO” | (“YES”, ps+,
number)), ps+, “FORMAL”, ps+, (“NO” |

“YES™)
where
NO means the feature is not used.
YES means the feature is used.

CONCUR means instances of the specified
number of document types (1 or
more) may occur concurrently with an
instance of the base document type.
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SUBDOC means the specified number of SGML
subdocument entities (1 or more) may
be open at one time.

FORMAL means that public identifiers are

interpreted as formal public

identifiers.
13.6 Application-specific Information
[199] application-specific information =

“APPINFO”, ps+, (“NONE” |

minimum Iifpral)

ISO 8879-1986(E)

NOTE — A typical SGML declaration for a basic SGML document
is shown in figure 8. Only the document character set parameter
can differ from one basic SGML document to another.

15.1.2 Minimal SGML Document

If a conforming SGML document uses the core
concrete syntax, the reference capacity set, and no
features, it is a minimal SGML document.

15.1.3 Variant Conforming SGML
Document

where

NONE means that no application-specific

information has been specified.

The minfmum literal specifies application-specific
information that is applicable to the document.

14 RelIrence and Core Concrete Syntaxes

The refdrence concrete syntax is defined by the
SGML dgclaration concrete syntax parameter shown
in figure [. Its public identifier is:

“IS0O |18879-1986//SYNTAX Reference//EN”

The corp concrete syntax is the same as the
referencg concrete syntax, except that “NONE™’is
specified for the “SHORTREF” parameter. lis-public
identifier|is:

“IS0 |8879-1986//SYNTAX Core//EN"

NOTE —|The syntax-reference character)set of the reference
concrete syntax is ISO 646 IRV. That set consists of characters
numbered P through 127, which cerréspond to the like-numbered
characters| in 1SO 4873 and._[SO 6937. The set was chosen
because it |is the simplest stahdard character set that contains all
of the signifficant SGML characters used in the reference concrete
syntax. THis choice dées hot restrict the document character sets
that can beglused, not their size.

15 Cornformance——————————————————————————————————— A econforming—SGML—application’s

15.1 Conforming SGML Document

If an SGML document complies with all provisions of
this International Standard it is a conforming SGML
document.

15.1.1 Basic SGML Document

If a conforming SGML document uses the reference
concrete syntax throughout, the reference capacity
set, and only the SHORTTAG and OMITTAG
features, it is a basic SGML document.

15.3 Conforming SGML System

If a conforming SGML documenb yses a variant
concrete syntax, it is a variant~conforming SGML
document.

15.2 Conforming SGML Applicltion

If an SGML application meets the requirements of
this sub-clause it.is'a conforming SGMIL application.

15.2.1 Application Conventions

A conforming SGML application’s caonventions can
affeet-only areas that are left open to specification
byzapplications.

NOTE — Some examples are: naming converjtions for elements
and entities, or a content convention that datg characters not in
the transiation-reference character set always be entered by
references rather than directly.

15.2.2 Conformance of Documents

A conforming SGML application sh
documents to be conforming SGML d
shall not prohibit any markup that th
Standard would allow in such documg

NOTE — For example, an application marku
recommend that only certain minimization fun
could not prohibit the use of other functions if t
the formal specification.

all require its
ocuments, and
s International
nts.

b convention could
tions be used, but
hey are allowed by

15.2.3 Conformance of Documentation

documentation

shall meet the requirements of this International

Standard (see 15.5).

15.3 Conforming SGML System

If an SGML system meets the requirements of this
sub-clause it is a conforming SGML system.

NOTE — An effect of this sub-clause is to require that a

conforming SGML system be able to process a minimal SGML
document.
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SYNTAX

BASESET "ISO 646-1983//CHARSET

DESCSET O 128 0O

SHUNCHAR CONTROLS 0 1 2 3 456 7 8 9 10 11 12 13 14 15 16 17
18 19 20 21 22 23 24 25 26 27 28 29 30 31 127 255

International Reference Version (IRV)//ESC 2/5 &/0"

FUNCTION RE 13
RS 10
SPACE 32
TAB SEPCHAR 9
NAMING| LCNMSTRT ""

UCNMSTRT """
LCNMCHAR "-."
UCNMCHAR "-."
NAMECASE GENERAL YES
ENTITY NO

DELIM GENERAL SGMLREF
SHORTREF SGMLREF
NAMES SGMLREF

QUANTITY SGMLREF

-- Lower-case hyphen, period are --
-- same as upper-case (45 46). --

15.3.1 Confgrmance of Documentation

A conforming BGML system’s documentation shall
meet the requifements of this International Standard
(see 15.5).

15.3.2 Conformance to System Declaration
A conforming [SGML system shall‘be capable of
processing any conforming SGMICdocument that is
not inconsisfent with the C-system’s system

declaration (see 15.6).

NOTE — As thig International Standard does not define data

Figure 7 — Reference Concrete'Syntax

content notations
such text does not

br system.data, a system’s inability to process
affect whether it is a conforming SGML system.

15.3.3 Supplortfor Reference Concrete

A conforming SGML system that can cfeate or
revise SGML documents shall be able to do so for
SGML documents that use the reference [concrete
syntax.

NOTE — This requirement can be satisfied by converting from
the system to the reference concrete syntax when a document is
to be exported.

If a conforming SGML system allows a us¢r to edit
SGML markup directly, it must also ajlow the
reference concrete syntax to be edited diregtly.

If an SGML system does not suppgrt short
references in any syntax, the core concrefe syntax
can be used instead of the reference |concrete
syntax.

Syntax

A conforming SGML system shall be able to parse
documents in the reference concrete syntax in
addition to any variant concrete syntax that it may
support.

NOTE — This requirement can be satisfied by converting from

the reference to the system concrete syntax when a document is
received.
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NOTES

1 A system can meet the requirement to support the reference
concrete syntax by using separate programs or modules.

2 This requirement should not be interpreted to require that
interchange be restricted to the reference concrete syntax;
documents can be interchanged in variant concrete syntaxes as
well.
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CHARSET

BASESET '"ISO 646-1983//CHARSET

<1SGML "ISO 8879-1986"
-~ This document is a basic SGML document. --

-- 8-bit document character set whose first 128 characters
are the same as the syntax-reference character set. --

International Reference Version (IRV)//ESC 2/5 4/0"

DESCSET N Q TINTIQGET
9 2 9
11 2 UNUSED
i3 i 13
14 18 UNUSED
32 95 32

127 1 UNUSED
DEBCSET 128 32 UNUSED
160 5 32
166 88 38

254 1 127
255 1 UNUSED

SCPPE DOCUMENT
SYNTAX
FEATURES

LINK SIMPLE NO IMPLICIT,"NO
OTHER CONCUR NO SUBDOC, = NO

BABESET "ISO Registration Number 109//CHARSET
ECMA-94 Right Part of Latin Alphabet Nr. 3//ESC 2/13 4/3"

165 1 "SGML User's Group logo"

-- Includes 5 unused for NONSGML --
-- Move 127 to unused position as --
-- 255 is shunned character number --

CAPACITY PUBLIC "ISO 8879-1986//CAPACITY Reference//EN"
PUBLIC "ISO 8879-1986//SYNTAX Reference//EN"

MINIMIZE DATATAG NO OMITTAG - ¥ES RANK
EXPLICIT NO
FORMAL  NO

APPINFO NONE>

NO SHORTTAG YES

upportfor Reference Capacity Set

system shall be able to create documents whose
capacities are no greater than those of the
reference capacity set.

15.3.5 Consistency of Parsing
A conforming SGML system shall parse the same

document identically for all applications and
processes that operate on it.

15.3 Conforming SGML System

Figure 8 — Typical SGML Declaration for Basic SGML Document

NOTES

1 An application program, using normal interfaces to the SGML
parser, should not be able to affect the state of fhe parse, such as
as though it were
part of the document. Documentation for application developers
should make them aware of this requirement.

2 This requirement enables a system to be tested for
conformance without having to test every application.

15.3.6 Application Conventions
A conforming SGML system shall not enforce

application conventions as though they were
requirements of this International Standard.
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NOTE — warnings of the violation of application conventions can
be given, but they must be distinguished from reports of markup
errors.

15.4 Validating SGML Parser

If an SGML parser in a conforming SGML system
meets the requirements of this sub-clause, it is a
validating SGML parser.

NOTE — A conforming SGML system need not have a validating
SGML parser. Implementors can therefore decide whether to

...... parse

15.5 Documentation Requirements

The objectives of this International Standard will be
met most effectively if users, at all levels, are aware
that SGML documents conform to an International
parser. The documentation of a conforming SGML
system or application shall further such awareness.

NOTE — These requirements are intended to help users apply
knowledge gained from one SGML system to the use of other
systems, not to inhibit a casual and friendly writing style.

incur the overheafl of validation in a given system. A user whose
text editing system allowed the validation and correction of SGML
documents, for e
to be repeated |when the documents are processed by a
formatting systen|.

mpie, wouid not require the validation process

15.4.1 Erron Recognition

A validating $GML parser shall find and report a
reportable mdrkup error if one exists, and shall not
report an errof when none exists.

A validating SGML parser can optionally report:

b) an excliision that could change a group’s
required|or optional status in a model;

¢) a failure to observe a capacity limit;

d) an errorjn the SGML declaration;

e) the occufrence of a non-SGML character; or

f)y aformalpublic identifier error.

NOTE — This International Standard does not specify how a
markup error sHould be handled, beyond the requirement for
reporting it. In pgrticular, it does not state whether, the erroneous
text should be trdated as data, and/or whether anjattempt should
be made to contirjue processing after an errar is found.

15.4.2 |dentification of SGNL Messages

Reports of SGML markupsérrors, including optional
reports, shall| be identified as SGML messages in
such a manner as_to_distinguish them clearly from
all other mesgages.

15.4.3 Con

A report of an SGML markup error, including an
optional report, shall state the nature and location of
the error in sufficient detail to permit its correction.

NOTE — This requirement is worded to allow implementors

maximum flexibility to meet their user and system requirements.
More precise suggestions are made in clause F.4.
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15.51 Standard ldentification

Standard identification shall be) in the| national
language of the documentation,

Standard identification text shall be (displayed
prominently

a) in a prominentiocation in the front matter of all
publicatiops.{normally the title page and cover
page);

b) on allxidentifying display screens of programs;
and

c) .in@ll promotional and training material.

Fekapplications, the identification text is:
An SGML Application Conforming|to
International Standard ISO 8879 --
Standard Generalized Markup Language

For systems, the identification text is:

An SGML System Conforming to
International Standard ISO 8879 --
Standard Generalized Markup Language

The documentation for a conforming SGML system
shall include a system declaration (see 15.5).

15.5.2 Identification of SGML Consftructs

The documentation shall distinguis SGML
constructs from application conventions and system

fOMS; i i tructs as
being part of the Standard Generalized Markup
Language.

NOTE — The objective of this requirement is for the user to be
aware of which constructs are common to all SGML systems, and
which are unique to this one. This will reduce the experienced
user’s learning time for a new system or application.

This International Standard shall be cited as a
reference for supported SGML constructs that are
not specifically documented for the system or
application. For example, if, for simplicity’s sake,
only a subset of some function is presented (such as

15 Conformance


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

by omitting some of the options of the entity
declaration), it shall be stated clearly that other
options exist and can be found in this International
Standard.

15.5.3 Terminology

All SGML constructs shall be introduced using the
terminology of this International Standard,
translated to the national language used by the
publication or program.

ISO 8879-1986(E)

15.6.1 Concrete Syntaxes Supported

This parameter specifies the concrete syntaxes that
the system SGML parser can parse, the translation
of their markup characters into the system character
set, and any allowed variations.

[201] concrete syntaxes supported = (ps+,
concrete syntax, (ps+,
concrete syntax changes)?, (ps+,
character set translation)?) +

Such andard terminology should be used
throughqut the documentation. If, notwithstanding,
a non-sfandard equivalent is used for a standard
term, it must be introduced in context and it shall
not conflict with any standard SGML terms,
including terms for unsupported or undocumented
construgts.

15.5.4 NVariant Concrete Syntax

If a varignt concrete syntax is used, that fact shall be
made clear to the user. The rules of that syntax
shall nof be attributed to SGML.

15.6 System Declaration

[200] system declaration = mdo, "SYSTEM”, ps+,
capacity set, ps+, feature use, ps+,
concrete syntax scope, ps+,

concrete syntaxes supported, ps +,
validation services, ps*, mdc

A systemn declaration must meet the same syntax
requirements as an SGML declaration With respect
to the |concrete syntax used, (data characters
allowed) etc.

The capacity set parametef-is” specified as on the
SGML declaration, except-that the capacity of the
system [s being described, rather than the capacity
requirements of a doetiment.

The feafure use parameter is specified as on the
SGML declaration, except that the ability of the
system [to_support a feature is being described,
rather thanthe-characteristics of a document that

A concrete syntax parameter is specffied, as on the
SGML declaration, for each concfete[syntax that the
system can parse. One of theUspefified concrete
syntaxes must be either the reference concrete
syntax, if short referencés ‘are supported for any
concrete syntax, or the)core concret¢ syntax if they
are not.

15.6.1.1 Concrete Syntax Changes

This parameéter describes concrete| syntaxes that
the systém/can parse, that are minor modifications
of the\ specified concrete syntax. |The keywords
definer the nature and extent of [the permitted
chianges.

[202] concrete syntax changes = “CHANGES”,
ps+, (“SWITCHES” | (“DELIMLEN", ps+,
number, ps+, “SEQUENCE"| ps+, (“YES” |
“NO"), ps+, “SRCNT”, ps +|, number))

where

SWITCHES means that markupg characters in
the specified concrgte syntax can
be switched, provided that each
replacement subsfitutes for its
original character in|every instance
in which that character was used.
means new strings that do not
exceed the specified number of
characters (1 or more) can be
assigned to the delimiter roles.
indicates  whethgr a blank

sequence can be |used in short
reference delimitens. If so, it is

DELIMLEN

SEQUENCE

uses the feature.

The concrete syntax scope parameter is specified as
on the SGML declaration, except that the ability of
the system to support two syntaxes at once is being
described, rather than whether a document uses
two syntaxes.

NOTE — The system declaration should include comments to

indicate which data content notations and types of system data the
system can support.

15.6 System Declaration

considered to have a length of 1
character.

means  that different short
reference delimiters can be
assigned, as long as they do not
exceed the specified number (0 or
more).

SRCNT

15.6.1.2 Character Set Translation
The character set translation parameter defines, in

the same form as on the SGML declaration, the
translation to the system character set from the
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translation-reference character set of the specified
concrete syntax.

If a number of concrete syntaxes have the same
translation-reference character set, this parameter
must be specified for only one of them, and will
apply to all.

15.6.2 Validation Services

The validation services parameter specifies whether
a system has a validating SGML parser, and which,

where:
NO
YES
GENERAL
MODEL

EXCLUDE

means the service is not provided.
means the service is provided.
means a reportable markup error
will be found and reported.

means an ambiguous content
model will be reported.

means an exclusion that could
change a group’s required or
optional status in a model will be
reported.

if any, optiona| validation services it provides.

[203] validatipn services = “VALIDATE”, ps+,
“GENERAL", ps+, (“NO” | “YES”), ps+,
“MODEL”, ps+, (“NO” | “YES"), ps+,
“EXCLUDE”, ps+, (“NO” | “YES"), ps+,
“CARACITY”, ps+, (“NO” | “YES"), ps+,
“NONSGML”, ps+, (“NO” | “YES"), ps -+,
“SGNIL”, ps+, ("NO” | “YES"), ps +,
“FORMAL", ps+, (“NO” | “YES”)

CAPACITY

NONSGML

SGML

FORMAL

means that exceeding,a| capacity
limit will be reported.
means the occurrence of at least
one non-SGML gharacter, but not
necessarily all/will be repprted.

means anpeérror in the SGML
declaration will be reportegd.
meanscCa—formal public |identifier
error,will be reported.
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Annex A

Introduction to Generalized Markup

(This annex does not form an integral part of this International Standard.)

e Markup Process

Text processing and word processing systems typically require additional information to be interspersed

among t

q
b

a) Separating the logical elements of the document; and

b) Spdcifying the processing functions to be performed on those elements.

In publis
who has
the (mor|

become

hvailable at lower cost, however, the office workstation will haVe to provide more of the

a publising system, and “unconscious” markup will be possible foronly a portion of office word

It is ther

three distinct steps, although he may not perceive them as sugh.

a) He

first analyzes the information structure and other attributes of the document; that is, he

megningful separate element, and characterizes’it as a paragraph, heading, ordered li
some other element type.

b) He

produce the format desired for that type.of element.

c) Finally, he inserts the chosen controls into the text.

Here is

.SK
Text
requ
the
This
.TB
.OF
.SK
1. S
.OF
.SK
2. S

L
processing,‘and word processing systems typically

fre additdional information to be interspersed among
atural(text of the document being Processed.
added—ihformation, called "markup, serves two purposes:

bfore important to consider how the user of a high fuhgtion system marks up a docum

He natural text of the document being processed. This added information, called “markyp”, serves two
purposeg:

hing systems, where formatting can be quite complex, the markup isCusually done directly by the user,
been specially trained for the task. In word processors, the formatters typically have Igss function, so
b limited) markup can be generated without conscious effort by the user. As higher fynction printers

functionality of
processing.

lent. There are

identifies each
kt, footnote, or

then determines, from memory ora-style book, the processing instructions (“contyols”) that will

Iow the start of this paper)looks when marked up with controls in a typical text processing formatting
language:

e
eparating the logical elements of the document; and
4

1

pecifying the processing functions to be

performed on those elements.

.OF
.SK

0
1

Adapted from Goldfarb, Charles F., “A Generalized Approach to Document Markup”, SIGPLAN Notices, June
1981, by permission of the author and the Association for Computing Machinery.

A.1  The Markup Process
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The .SK, .TB, and .OF controls, respectively, cause the skipping of vertical space, the setting of a tab stop, and
the offset, or “hanging indent”, style of formatting. (The not sign (—) in each list item represents a tab code,
which would otherwise not be visible.)

Procedural markup like this, however, has a number of disadvantages. For one thing, information about the
document’s attributes is usually lost. If the user decides, for example, to center both headings and figure
captions when formatting, the “center” control will not indicate whether the text on which it operates is a
heading or a caption. Therefore, if he wishes to use the document in an information retrieval application,
search programs will be unable to distinguish headings—which might be very significant in information

content—from

the text of anything else that was centered.

Procedural markup is also inflexible. If the user decides to change the style of his document (perhaps because

he is using a
will prevent

printer while $till obtaining a high quality finished copy on an expensive photocomposer. And‘ifjhe

seek competi
identical text g

Moreover, m3
operator train
when a syster
primitive con
mathematical

These disadvantages of procedural markup are avoided by a markup‘scheme due to C. F. Gol

Mosher, and |
single applica
postulates:
a) Markup 9
performg
b) Markup s
program

These postula
A.2 Descrip
With generaliz
of the documg
The processin
shortly.

A notation for
developed by
the start of thi

<p>

ifferent oufpuf device), he will need o repeat the markup process 1o reflect the chan
im, for example, from producing double-spaced draft copies on an inexpensive com

ive bids for the typesetting of his document, he will be restricted to those vendors th
rocessing system, unless he is willing to pay the cost of repeating the markup, process.

rkup with control words can be time-consuming, error-prone, and gsequire a high
ng, particularly when complex typographic results are desired. Thissis-true (albeit less

rols. The elegant and powerful TeX system (2), for example, which is widely
typesetting, includes some 300 primitive controls and macros.ir’its basic implementatio

tion, formatting style, or processing system. Generalized markup is based on t

hould describe a document’s structure and-gther attributes rather than specify proces
d on it, as descriptive markup need be done-only once and will suffice for all future proc
5 and data bases can be used for processing documents as well.

les will be developed intuitively by examining the properties of this type of markup.
tive Markup

nt and marks it with-the mnemonic name (“generic identifier”) that he feels best charad
g system assocCiatés the markup with processing instructions in a manner that will be

generalized markup, known as the Standard Generalized Markup Language (SGML),
h Working Group of the International Organization for Standardization (ISO). Marked up
5 paper might look like this:

bes. This
buter line
wishes to
t use the

legree of
S0) even

h allows defined procedures (“macros”), since these must be added 1o the user’s vocabulary of

used for
.

rb, E. J.

B
R. A. Lorie (3, 4). It is called “generalized markup” because it does not restrict docunpents to a

wo novel

5ing to be
Pssing.

hould be rigorous so that the techniques available for processing rigorously-defined objects like

ed markup, the markip process stops at the first step: the user locates each significant element

terizes it.
Hescribed

has been
in SGML,

Text processing and word processing systems typically

require additional information to be interspersed among

the natural text of the document being processed.

This added information, called <g>markup</q>, serves two purposes:

<ol>

<li>Separating the logical elements of the document; and
<li>Specifying the processing functions to be
performed on those elements.

</ol>
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Each generic identifier (Gl) is delimited by a less-than symbol (<) if it is at the start of an element, or by less-
than followed by solidus (</) if it is at the end. A greater-than symbol (>) separates a Gl from any text that
follows it.!) The mnemonics P, Q, OL, and LI stand, respectively, for the element types paragraph, quotation,
ordered list, and list item. The combination of the Gl and its delimiters is called a “start-tag” or an “end-tag”,
depending upon whether it identifies the start or the end of an element.

This example has some interesting properties:

a) There are no quotation marks in the text; the processing for the quotation element generates them and
will distinguish between opening and closing quotation marks if the output device permits.

b) The comma that follows the quotation element is not actually part of it. Here, it was left outside the
quqtation marks during formatting, but it could just as easily have been brought inside vere that style
preferred.

c) Thgre are no sequence numbers for the ordered list items; they are generated duritig formdtting.

The soufce text, in other words, contains only information; characters whose conly role is tp enhance the
presentdtion are generated during processing.

If, as postulated, descriptive markup like this suffices for all processing, itumust follow that the processing of a
document is a function of its attributes. The way text is composed offers’ intuitive support for this premise.
Such tedhniques as beginning chapters on a new page, italicizing emph@asized phrases, and indénting lists, are
employed to assist the reader’s comprehension by emphasizing thestructural attributes of the|document and
its elemgnts.

From thip analysis, a 3-step model of document processing can be constructed:

a) Regognition: An attribute of the document is recognized, e.g., an element with a generic identifier of
“foptnote”.

b) Mapping: The attribute is associated with ‘a‘processing function. The footnote G, for example, could be
asdociated with a procedure that prints footnotes at the bottom of the page or one that collgcts them at the
end of the chapter.

¢) Prgcessing: The chosen processing function is executed.

Text formatting programs confofm~to this model. They recognize such elements as words and sentences,
primarily by interpreting spaces-and punctuation as implicit markup. Mapping is usually via a branch table.
Process|ng for words typically involves determining the word’s width and testing for an dverdrawn line;
processing for sentences(might cause space to be inserted between them.

In the cqse of low-level~elements such as words and sentences the user is normally given little gontrol over the
processing, and almost none over the recognition. Some formatters offer more flexibility with regpect to higher-
level el¢ements_like paragraphs, while those with powerful macro languages can go so far| as to support
descriptljve markup. In terms of the document processing model, the advantage of descriptive markup is that it
permits [the user to define attributes—and therefore element types—not known to the formatter and to specify
the prockssing for them

For example, the SGML sample just described includes the element types “ordered list” and “list item”, in
addition to the more common “paragraph”. Built-in recognition and processing of such elements is unlikely.
Instead, each will be recognized by its explicit markup and mapped to a procedure associated with it for the
particular processing run. Both the procedure itself and the association with a Gl would be expressed in the
system’s macro language. On other processing runs, or at different times in the same run, the association
could be changed. The list items, for example, might be numbered in the body of a book but lettered in an
appendix.

1) Actually, these characters are just defaults. SGML permits a choice of delimiter characters.

2)  The model need not be reflected in the program architecture; processing of words, for example, could be built into the main recognition
loop to improve performance.

A.2 Descriptive Markup 61


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

1SO 8879-1986(E)

So far the discussion has addressed only a single attribute, the generic identifier, whose value characterizes an
element’s semantic role or purpose. Some descriptive markup schemes refer to markup as “generic coding”,
because the Gl is the only attribute they recognize (5). In generic coding schemes, recognition, mapping, and
processing can be accomplished all at once by the simple device of using Gis as control procedure names.
Different formats can then be obtained from the same markup by invoking a different set of homonymous
procedures. This approach is effective enough that one notable implementation, the SCRIBE system, is able to
prohibit procedural markup completely (1).

Generic coding is a considerable improvement over procedural markup in practical use, but it is conceptually
insufficient. Documents are complex objects, and they have other attributes that a markup language must be
capable of describing. For example, suppose the user decides that his document is to include elements of a
type called “figure” and that it must be possible to refer to individual figures by name. The markup for a
particular figure element known as “angeliig” could begin with this start-tag:

<fig id=apgelfig>

“Fig”, of course, stands for “figure”, the value of the generic identifier attribute. The Gl identifies theg element
as a member|of a set of elements having the same role. In contrast, the “unique identifier” (ID)|attribute
distinguishes the element from all others, even those with the same GI. (It was unnecessary to say |Gl=fig",
as was done for ID, because in SGML it is understood that the first piece of markup-for'an element is fhe value
of its Gl).

The Gl and I attributes are termed “primary” because every elementigan have them. There |are also
“secondary” gttributes that are possessed only by certain element types,) For example, if the usefr wanted
some of the flgures in his document to contain illustrations to be produced by an artist and added to the
processed output, he could define an element type of “artwork”. Begcause the size of the externally-generated
artwork would| be important, he might define artwork elements to have a secondary attribute, “deptln".1) This
would result if the following start-tag for a piece of artwork 24 picasdeep:

<artwork [depth=24p>

The markup fqr a figure would also have to describe its)content. “Content” is, of course, a primary |attribute,
the one that tHe secondary attributes of an element'describe. The content consists of an arrangement of other
elements, eadh of which in turn may have othex elements in its content, and so on until further %:vision is
impossible.z) One way in which SGML differs frorm generic coding schemes is in the conceptual and notational
tools it provides for dealing with this hierarchical structure. These are based on the second geperalized
markup hypothesis, that markup can be rigorous.

A.3 Rigorous Markup

The figure body in turn contaifis-an artwork element, while the content of the caption is text charactefs with no

Assume that {e content of the-figure “angelfig” consists of two elements, a figure body and a figur¢ caption.
explicit markup. The mark@p-for this figure could look like this: )

L Depth="is not simply the equivalent of a vertical space control word. Although a full-page composition program could produce the
actual space, a galley formatter might print a message instructing the layout artist to leave it. A retrieval program might simply index
the figure and ignore the depth entirely.

2)  One can therefore speak of documents and elements almost interchangeably: the document is simply the element that is at the top of
the hierarchy for a given processing run. A technical report, for example, could be formatted both as a document in its own right and as

an element of a journal.

3)  Like “Gi=", “content=" can safely be omitted. It is unnecessary when the content is externally generated, it is understood when the
content consists solely of tagged elements, and for data characters it is implied by the delimiter (> ) that ends the start-tag.
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<fig id=angelfig>

<figbody>

<artwork depth=24p>
</artwork>

</figbody>

<figcap>Three Angels Dancing
</figcap>

</fig>

The markup rigorously expresses the hierarchy by identifying the beginning and end of each element in
classical left list order. No additional information is needed to interpret the structure, and it would be possible
to implement support by the simple scheme of macro invocation discussed earlier. The price of this simplicity,
though, i

ot ol 4 o o 4 £
sthatamend=tag-musthe-presenior-every etetrent

This pric
paragrap
of enteri
would ha

b would be totally unacceptable had the user to enter all the tags himself. He knows-th
h, for example, terminates the previous one, so he would be reluctant to go to the\troub

ve equally strong feelings about other element types he might define for himself, if they

qt the start of a
e and expense

g an explicit end-tag for every single paragraph just to share his knowledge ‘with the system. He

occurred with

any greaf frequency.

With SG
attribute

ML, however, it is possible to omit much markup by advising the system about thd
5 of any type of element the user defines. This is done by creatinga “document type dg

structure and
finition”, using

a constriict of the language called an “element declaration”. While(the markup in a docurr;rent consists of
descriptipns of individual elements, a document type definition defines)the set of all possible valid markup of a
type of element.

An elemient declaration includes a description of the allowable content, normally expressed|in a variant of

regular ¢xpression notation. Suppose, for example, the user extends his definition of “figure[’ to permit the
figure bqdy to contain either artwork or certain kinds of textual elements. The element declargtion might look
like this:|!)

<!-- ELEMENTS MIN CONTENT (EXCEPTIONS) -->

<!ELEMENT fig - - (figbody, figcap?)>

<IELEMENT figbody - 0 (artwork | (p | ol | ul)+)>

<!ELEMENT artwork - 0 EMPTY>

<!ELEMENT figcap - 0 (#PCDATA)>
The first| declaration means that-afigure contains a figure body and, optionally, can contain a figure caption
following the figure body. (The-hyphens will be explained shortly.)
The secpnd says the body sah contain either artwork or an intermixed collection of paragraphs, ordered lists,

and uno
omitted
that the

Ldered lists. The\“O"” in the markup minimization field (“MIN”) indicates that the body’s
vhen it is unambiguously implied by the start of the following element. The preceding
start-tag canfiof be omitted.

end-tag can be
hyphen means

The dec
pasted i

aratiopor artwork defines it as having an empty content, as the art will be generated
h_As there is no content in the document, there is no need for ending markup.

externally and

The final declaration defines a figure caption’s content as 0 or more characters. A character is a terminal,
incapable of further division. The “O” in the “MIN” field indicates the caption’s end-tag can be omitted. In
addition to the reasons already given, omission is possible when the end-tag is unambiguously implied by the

end-tag of an element that contains the caption.

It is assumed that p, ol, and ul have been defined in other elernent declarations.

With this formal definition of figure elements available, the following markup for “angelfig” is now acceptable:

1)

The question mark (?) means an element is optional, the comma (,) that it follows the preceding element in sequence, the asterisk (*)

that the element can occur 0 or more times, and the ptus () that it must occur 1 or more timas. The vetticai bar (]} is used to separate
alternatives. Parentheses are used for grouping as in mathematics.

A.3 Rigorous Markup
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<fig id=angelfig>

<figbody>

<artwork depth=24p>
<figcap>Three Angels Dancing

</fig>

There has been a 40% reduction in markup, since the end-tags for three of the elements are no longer needed.

— As the element declaration defined the figure caption as part of the content of a figure, terminating the
figure automatically terminated the caption.

— Since the figure caption itself is on the same level as the figure body, the <figcap> start-tag implicitly

terminate

— The artw
A document ty
attributes. Th
attribute is opt

Here are the a

<y--
<tATTLIST
<!ATTLIST

The declaratig
name. The att

In contrast, the

)

the figure body.

pe definition also contains an “attribute definition list declaration” for each -¢lement
b definitions include the possible values the attribute can have, and thé default va
onal and is not specified in the document.

tribute list declarations for “figure” and “artwork”:
VALUE

ID
CDATA

DEFAULT -->
#IMPLIED>
#REQUIRED>

ELEMENTS
fig
artwork

NAME
id
depth

n for figure indicates that it can have an ID attribute whose value must be a unique
ribute is optional and does not have a default valuglif not specified.

Document typ

markup in a dpcument before going to the expense of processing it, or to drive prompting dialogues

unfamiliar wit

figure elemen{ and invoke procedures for each-element type. The procedures would issue messag
terminal prompting the user to enter the figure ID, the depth of the artwork, and the text of the cap
procedures wquld also enter the markup itself into the document being created.

The documen{ type definition enables. SGML to minimize the user’s text entry effort without relia
“smart” editing program or word processor. This maximizes the portability of the document because

understood a
type definition
machine procs

A.4 Conclusgion

Regardless of

definitions have uses in addition to markup minimization.2) They can be used to va

a document type. For example,.asdocument entry application could read the descri

d revised by huntahs using any of the millions of existing “dumb” keyboards. Noneth
and the markéd)dp document together still constitute the rigorously described docu
ssing requires:

thé ‘degree of accuracy and flexibility in document description that generalized marky

depth attribute of the artwork element is required. Its value can be any character string.

b

k element was self-terminating, as the element declaration defined its content to,be empty.”

that has
ue if the

identifier

idate the
for users
btion of a
es to the
ion. The

hce on a
it can be
ess, the
ent that

p makes

possible, the

toncern of the user who prepares documents for publication is still this: can the

Standard

Generalized Markup Language, or any descriptive markup scheme, achieve typographic results comparable to
procedural markup? A recent publication by Prentice-Hall International (6) represents empirical corroboration
of the generalized markup hypotheses in the context of this demanding practical question.

It is a textbook on software development containing hundreds of formulas in a symbolic notation devised by the
author. Despite the typographic complexity of the material {many lines, for example, had a dozen or more font
changes), no procedural markup was needed anywhere in the text of the book. It was marked up using a
language that adhered to the principles of generalized markup but was less flexible and complete than the
SGML (4).

1 sGML actually allows the markup to be reduced even further than this.

2)  some complete, practical document type definitions may be found in (4), although they are not coded in SGML.
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The available procedures supported only computer output devices, which were adequate

for the book’s

preliminary versions that were used as class notes. No consideration was given to typesetting until the book
was accepted for publication, at which point its author balked at the time and effort required to re-keyboard and
proofread some 350 complex pages. He began searching for an alternative at the same time the author of this

paper sought an experimental subject to validate the applicability of generalized markup
publishing.

to commercial

In due course both searches were successful, and an unusual project was begun. As the author’s processor
did not support photocomposers directly, procedures were written that created a source file with procedural
markup for a separate typographic composition program. Formatting specifications were provided by the
publisher, and no concessions were needed to accommodate the use of generalized markup, despite the

marked up document having existed before the specifications.

The explriment was completed on time, and the publisher considers it a complete suce
procedur|
variety ofl in-house publications.
Generali3
the cost
In the offi
and allo
elements

bf markup, cuts lead times in book production, and offers maximum flexibility from the

of the principal document, such as a memo.

At the sgme time, SGML’s rigorous descriptive markup makes text\more accessible for com

While prgcedural markup (or no markup at all) leaves a document as a character string that has

than thal which can be deduced from analysis of the document’s meaning, generalized mar
document to a regular expression in a known grammar. This’permits established techniques of
linguistigs and compiler design to be applied to natural lahguage processing and other docum
applicatipns.
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Annex B

Basic Concepts

(This annex does not form an integral part of this International Standard.)

This annex describes some of the basic concepts of the Standard Generalized Markup Language (SGML).
Before beginning it, the reader should consult annex A to gain an initial familiarity with generic coding and

generalized m

NOTE — There

distinctions are frg

B.1 Docum

The fundame

definitions, an

B.1.1 Docu

In generalized
printed pages

tree of eleme

that in turn co

Eventually, th
encountered.
elements. If
noncharacter

The elements
data content.

B.1.2 Docu

An element’s
characteristic

One of these
paragraph, fig

qualify the ge

An individual
occur in the
permitted str

rkup
B

3

quently ignored in the interest of presenting a clear overview.

nts, Document Type Definitions, and Procedures

I

i procedures.
ments

markup, the term “document” does not refer to a physi€al*construct such as a file o
Instead, a document is a logical construct that contains:a document element, the top
ts that make up the document’s content. A book, for example, could contain “chapter”
htain “paragraph” elements and “picture” elements,

N

b terminal nodes of this document tree are reathed and the actual characters or othey
If paragraphs, for example, were terminal, their content would be characters, rather t
photographs were terminal they would-~contain neither elements nor characters,
Hata that represents an image.

[

A document thus consists of two kinds of information: data and markup.
ment Type Definitions

markup consists of a(start-tag at its beginning and an end-tag at its end. The tags de
qualities of the element.

characteristics. is the generic identifier, which identifies the “type” of the element
ure, list, etc). In addition, there can be other characteristics, called “attributes”, th
neric identifier.

Hocument’s markup tags describe its structure of elements. That is, they indicate which

der should be aware that this annex does not cover all basic SGML constructs, nor all details of those covered

al concept of generalized markup is the relationship between documents, docun

, and subtle

hent type

r a set of
node of a
elements

data are
han other
but some

are distinguished from one another,by additional information, called markup, that is adged to the

cribe the

{manual,
at further

elements
efine the

Hocument’s content, and in what order. That structure must conform to rules that ¢

van thne- that ic thoca daciimnantes hoyin arn
T

identifier.

" £ TN ot £ o o o h a tha
cttes—Tor—an—aocumentss—or——a—giveR—type a5 mese—eaocdmemsSmavigthe—Sah

generic

The rules that define the possible structures are part of a document type definition of that type of document. A

document typ
a)
b)

c)
i)  whic
i)

e definition specifies:

The generic identifiers (Gls) of elements that are permissible in a document of this type.
For each GI, the possible attributes, their range of values, and defaults.

For each Gl, the structure of its content, including

h subelement Gls can occur and in what order;

whether text characters can occur;

iii) whether noncharacter data can occur.
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A document type definition does not specify:

a) The delimiters that are used to indicate markup.

b) Anything about the ways in which the document can be formatted or otherwise processed.

B.1.3 Procedures

Markup tags describe a document’s structure of elements; they do not say how to process that structure. Many
kinds of processing are possible, one of which is to format the text.

Formatti
conventi
from sur

Processi
system.

each typ
example

Thus, pr

For exa
in a nu

When d¢
using th¢
sets, usihg the languages of the systems that are to process the documents.

B.2 M4

Markup

markup in a document falls into four categories:

CCll W
ext of
ounding text with blank lines. Alternatively, it could be displayed by indenting its firstli
hg is handled by procedures, which are written in the language of a formatter or ot

b of element). The procedure then processes the content of the element.Cln-the case o
the procedure performs the actions that render an element into printed text or another

es available.
ple, a document called “mybook”, marked up as a “TechManual” document type, cou

ber of ways by using a different procedure set eachtime. One set could produce g

veloping a completely new text application, then, a designer would create document t
Standard Generalized Markup Language. Probably, he would also implement one or n

rkup

s text that is added to the data. of“a document in order to convey information about it

pduction of a document begins when a user creates the text, marking it up as a partic
type. Onle of the facilities that can process that document is a formattep; which could have more
procedul

]

column (

ith graphic arts
he element off
e.

her processing

When a document is processed, a procedure is associated with each geperic identifi¢r (that is, with

formatting, for
display form.

ular document

than one set of

d be formatted
utput in single

[RT display style, another set in two column printed réport style, and a third set in still another style.

ype definitions,
hore procedure

In SGML, the

a) Degcriptive Markup (“Tags’)
Tags are the most fréguent and the most important kind of markup. They define the gtructure of the
dodument, as described above.

b) Entjty Reference
Within a systém, a single document can be stored in several parts, each in a separate|unit of system
stofage, ealled an entity. (Depending on the system, an entity could be a file, a data set, a yariable, a data
strefam object, a library member, etc.)
Separate entities are connected by entity references that can occur in a document’s markup. An entity
reference is a request for text—the entity—to be imbedded in the document at the point of the reference.
The entity could have been defined either earlier within the document or externally.
The entity reference capability includes the functions commonly called symbol substitution and file
imbedding.

c) Markup Declaration
Declarations are statements that control how the markup is interpreted. They can be used to define
entities and to create document type definitions.

d) Processing Instructions
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These are instructions to the processing system, in its own language, to take some specific action. Unlike
the other kinds of markup, processing instructions are system-dependent, and are usually application-
dependent as well. They normally need to be changed if the document is processed differently (for

example,

formatted in a different style), or on a different system.

An SGML system must recognize these four kinds of markup and handle them properly: that is, it must have an
“SGML parser”. The parser need not be a single dedicated program; as long as a system can perform the
parsing process, it can be said to have an SGML parser.

Markup occurs in a document according to a rigid set of rules. Some of the rules are dictated by SGML; they
apply to all types of document. Other rules are defined by the document type definition for the type of document
being processed.

Employing the

a) Scanthet

the data.

b) Replace entity references by their entities.
c) Interpret the markup declarations.

d) Give cont

e) Interpret
following

i) Determine whether each Gl and its attributes are valid.
ii) Track

f) Give control to the processing system to execute the procedure associated with the Gl. (Ong
there is o actual requirement for separate programs. “Giving control” means only that the
processinig is not defined by this International Standard.)

B.3 Disting

The markup discussed in this section applies to all document types. The delimiter characters usec
delimiter set @
syntax, aithoug

B.3.1 Descr

Descriptive ma

are important

STAGO Star

This

tlules of SGML, the markup parser must:

Noncharacter content data is not scanned by the parser.)

ol to the processing system to execute processing instructions.

he descriptive markup tags to recognize the generic identifiers (“Gls™) and attribu
he rules of the document type:

the location in the document structure.

ishing Markup from Text

f the reference concrete syhtax. (They will be discussed as if there were only one
h SGML allows variant conerete syntaxes to be defined.)

ptive Markup Tags

rkup tags identify-the start and end of elements. There are three special character st
see figure 9)

t-TAG Open

is‘a-delimiter that indicates the beginning of a start-tag. In the figure, “ <” is the stago.

bt of each element’s content to distinguish the four kinds of markup from one another @and from

es, and,

e again,
ensuing

are the
concrete

ings that

TAGC TAG Close

The string from the stago to the tagc is called the start-tag. In it the generic identifier (“GI”) and all
the attributes are given. In the figure, “quote” was the Gl and “>" is used for the tagc.

ETAGO End-TAG Open

This is a two-character delimiter that indicates the beginning of an end-tag. In the figure, “ </~ is the
etago. Between the tagc of the start-tag and the etago of the end-tag is the content of the
which can include data characters and subordinate elements. (Noncharacter data is kept separately;
it will be discussed later.) The end-tag contains a repetition of the Gl to make the markup easier to
read.
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End-tag

Content

I
I
I I
Start-tag | }

S PR,
I X I

. This is an <quote>example</quote> of SGML .

| I L

STAGO ______| |
I

I

TAGC

ETAGO

I
I
I
I
|
I
I

TAGC

Figure 9 — Element Markup

The scheme just described is the most general way of delitiiting an element. SGML, though, allows a number
of technifjues of markup minimization that allow the shortening of tags, and even their omjssion. These
techniqugs, which are available as optional features, will be described later.

B.3.2 Other Markup

An entity| reference begins with an “entity-reference open” (ero) delimiter and ends with a “reference close”
(refc). THese are the ampersand and semicolon, respectively, in the following example:

The &SGML; supports publiS§hing and office systems.

A markup declaration is delimited by “markup declaration open” (mdo) and “markup declaratioh close” (mdc)
delimiter’E, and a processing-instruction by a “processing instruction open” (pio) and a “procesging instruction
close” (pfic).

here |is an imbedded <!markup declaration> example
and an imbedded <?processing instruction> example

To summarize:

String —Name Mreaning

& ERO Opens a named entity reference.
; REFC Closes a reference.

<! MDO Opens a markup declaration.

> MDC Closes a markup declaration.
<? PIO Opens a processing instruction.
> PIC Closes a processing instruction.

B.3.3 Record Boundaries

Not every text processing system breaks its storage entities into records. In those that do, the record
boundaries are represented by function characters known as the “record start” (RS) and “record end” (RE).
The record boundaries could be used as general delimiter characters in a variant concrete syntax, or as a
special form of delimiter that serves as a “short entity reference”. If a record boundary is not a delimiter, its
treatment depends on where it occurs.
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B.3.3.1 Record Boundaries in Data

In attribute values (discussed later) and in the data content of an element, record starts are ignored. The
record ends, though, are treated as part of the data because they might be significant to a processor of the
document. A formatter, for example, normally interprets a record end as a space.

However, record ends are ignored when they are caused by markup. That is:

— Record ends are ignored at the start or end of the content. For example,
<p>
Short paragraph data
</p>

ne Saini¢ as
<p>Short paragraph data.</p>

— Record engls are ignored after a record that contains only processing instructions er markup declarations.
As a resulf

<p>
Starting data
<?instfpuction 1>
<?instfuction 2>
ending| data.
</p>
and

<p>Stafting data
<?instjruction 1><?instruction 2>ending-data.</p>

are equivglent. In other words, as far as-the flow of data characters is concerned, declarations and
processing instructions are simply ignored.

B.3.3.2 Record Boundaries in Markup

In tags or deglarations, both record starts and record ends are treated as spaces. They serve ag internal
separators within the markup (as.d@horizontal tabs, incidentally).

The meaning 9f record boupdaries within processing instructions depends on the processing system.

B.4 Document Structure

SGML tags sefveAwWo purposes:

a) They showthestructuratretationshipsamong-theetements-ofthedocument————————————————
b) They identify each element’s generic identifier (Gl} and attributes.
The rules for specifying structure and attributes are defined by SGML for all documents. (Some rules have
already been introduced; the others will be discussed later.) The particular elements and attributes allowed in

a document, though, are defined by that document’s type definition.

B.4.1 Document Type Definitions

A generic identifier (Gl) identifies an element as a member of a class, or "type”. A document type definition is
a set of markup declarations that apply to all documents of a particular type.

The three most important kinds of declaration that can occur in a document type definition are:
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a) An element declaration, which defines the Gls that can occur in each element, and in what order.

b) An attribute definition list declaration, which defines the attributes that can be specified for an element,
and their possible values.

c) An entity declaration, which defines the entities that can be referred to in documents of this type. For
example, entity references can simplify the keying of frequently used lengthy phrases:

<1ENTITY SGML "Standard Generalized Markup Language'>
To avoid repetitive keying, the document type definition is usually stored as a separate entity. It is then

incorporated in each document by means of a document type declaration that identifies the document type and
serves aq a reference to the externai entity.

B.4.2 Element Declarations

Elements|can occur in a document only according to the rules of the document type'\definition.| For example,
unless thle definition allows a paragraph inside a figure, it would be an error to pubone there| The element
declaratipn is used to define these rules.

B.4.2.1 Content Models

For eachlelement in the document, the application designer specifies two element declaration parameters: the
element’s Gl and a content model of its content. The model parameter defines which suhelements and
charactef strings can occur in the content.

For example, the declaration for a textbook might look like this:
</ELEMENT textbook (front, body, rear) >

Here, “tetbook” is the Gl whose content is being defined, and “(front, body, rear)” is the model|that defines it.
The example says that a textbook contains the ‘Gls “front”, “body”, and “rear”. (The Gls probably stand for
“front matter”, “body matter”, and “rear matter”, but this is of interest only to humans, nof to the SGML
parser.)

A model Jis a kind of group, which is a collection of connected members, called tokens. A group|is bounded by
parenthekes, the “group open” (grpo)-and “group close” (grpc) delimiters. The parentheses are required even
when thg model group contains bgt a’single token.

The tokehs in a model groupZare Gls. There are also delimiters called connectors that put the Gls in order, and
other delimiters, called octurrence indicators, that show how many times each Gl can occur.

B.4.2.2 Jonnectors and-Occurrence Indicators
A connettor is used between Gls, to show how they are connected. The textbook model uses the “sequence”

connectdr (se§)~the comma. It means that the elements must follow one another in the document in the same
sequence as their Gls occur in the model.

An occurrence indicator is used after the Gl to which it applies. There are none in the textbook example: each
element must therefore occur once and only once. To make the front matter and rear matter optional, the
question mark, which is the optional occurrence indicator (opt), would be used.

<IELEMENT textbook (front?, body, rear?) >

So far only the top level of a textbook has been defined. The type definition must also have structure
declarations for “front”, “body”, and “rear”, then for the elements contained in “front”, “body”, and “rear”, and
so on down to the data characters.

For the purposes of a simple example, the body can be assumed to be just a sequence of many paragraphs.
That is, the only Gl allowed in the body is “p” (for paragraph), but it can occur many times. To indicate multiple
paragraphs, the Gl is followed by a plus sign, which is the “required and repeatable” occurrence indicator

(plus).
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<!ELEMENT body (p+) >

The plus sign indicates that there must be at least one paragraph in the body. If, for some reason, it were
desirable to allow a body to have no paragraphs at all, the added symbol would be an asterisk, which is the
“optional and repeatable” occurrence indicator (rep).

<!ELEMENT body (p*) >

Suppose a textbook could have examples in the body, as well as paragraphs. If the Gl for an example were

LTS
L]

“xmp”, “many

paragraphs or examples” would be indicated like this:

<!ELEMENT body (p | xmp)+ >

The vertical b
example”.

Although a mq
The grouping
precedence th

Therefore, it Wi

an the connectors (“,

del group contains tokens, it is itself a single token to which an occurrence indicator g
is needed in the example because the occurrence indicators (“?”, “+T-and “x”) ha
[T 1] and ulvl).

ould not be effective to say

ar is the “or” connector (or). The expression “p | xmp” means “either a parangph or an

an apply.
ve higher

<!ELEMENT| body (p+ | xmp+) >
because it wolild mean “either many paragraphs or many examples” rather than the desired “many intermixed
paragraphs orlexamples”.
There is one more kind of connector to consider. Suppose the front matter of the textbook had a title page that
contained a title, an author’s name, and a publisher, but invany order. The seq connector cannof be used
because that requires a specific order. Nor can the or connector, because that chooses only one of|the three
elements.
Instead, the ampersand (“&”), which is the "and” connector (and) should be used. It indicates that all pf the Gls
in the model group must occur, but in any order,

<IELEMENT| titlepage (title & author & publisher) >
B.4.2.3 Entity References in Models
Suppose two g¢lements have almostithe same content model, but not quite.

<!ELEMENT body (p |-xmp | hl | h2 | h3 | h4)+ >

<!ELEMENT| rear (p.] hl | h2 | h3 | ha)+ >
Here, the body and rearmatter both have paragraphs and headings, but only the body can have examples.
Repetitive pants-of*markup declaration parameters can be handled with entity references, just like [repetitive
text in a documert—The-only—difference—isthat-entity references used-in-declaration-parameters{“parameter

entity references”) begin with a special character, the percent sign (“%"), called the “parameter entity
reference open” delimiter (pero). The pero must also be used in the entity declaration to show that the entity
being defined is a parameter entity (but as a separate parameter so it won’t be misinterpreted as a reference).

<IENTITY % hltok
<!ELEMENT body
<!ELEMENT rear

"h1 | h2 | h3 | h&" >
(p | xmp | %hlto4;)+ >
(p | %hlto4; )+ >
B.4.2.4 Name Groups

There is another use for groups. The body matter and rear matter might have the same structure declaration.

<!ELEMENT body (p | xmp)+ >
<!ELEMENT rear (p | xmp)+ >
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Keying effort could be saved and the similarity emphasized by letting the declaration apply to a group of
elements.

<!ELEMENT (body | rear) (p | xmp)+ >

B.4.2.5 Data Characters

Up to now, all of the elements discussed contained only other elements. Eventually, though, an application
must deal with the actual data, that is, the point where there are no more tags.

Data can be referred to in a model with the reserved name “"#PCDATA”, which means “zero or more parsed

data ch

racters”. As it has _in effect_a built-in rep occurrence indicator, none can be added to i

explicitly. The

declarat
<!EL}

says tha

on
IMENT p (#fPCDATA) >

a paragraph is a string of zero or more characters (including record ends anhd Spaces).

Incidentally, the reason “#PCDATA” is in upper-case is simply as a reminder(that it is defined

parser.
entities.

In most
element
phrases

For exarn

<!ENT
<!EL}

These d
none or

The U#H
name is
“#PCDA

B.4.2.6 |
An elem
which a

is used {

<!EL

5 normally include short quotations, footnote and figur€ réferences, various types

and specialized references or citations defined for a particular document type.
hple, the structure of a paragraph might be defined as;

[ITY % phrase "quote | citation |iteference" >

EMENT  p (#fPCDATA | %phrase§)* >

bclarations indicate that a paragraph contains characters mixed with “phrase” elements
many of them.

specified in a context where, d user-created name could also occur. The rni mak
TA" is not a GI.
Empty Content

ent can be defined for which the user never enters the content: for example, a figur
procedure willalways generate the content during processing. To show an empty elem

o declare the<content instead of the usual parenthesized model group:

EIMENT figref EMPTY >

An elem|

nt that is declared to be empty cannot have an end-tag. (None is needed, because the

by the markup

In the reference concrete syntax, the markup parser ignores the casg of all names, ¢xcept those of

documents, elements that contain data characters can alse‘contain other tagged elements. Such

of highlighted

. There can be

incidentally, is a delimiter called'the “reserved name indicator” (rni) that is used whengver a reserved

bs it clear that

e reference for
ent, a keyword

re is no content

to be ended-by- it}

B.4.2.7 Non-SGML Data

If the body of the textbook contained photographs, the element declaration could be

<IELEMENT body (p | photo)+ >

A photo is typically represented by a string of bits that stand for the colors of the various points in the picture.
These bit combinations do not have the same meaning as the characters in text and in markup; they have to be
interpreted as a unique notation that is not defined by SGML.

As the markup parser does not scan non-SGML data, it must be stored in a separate entity whose name is
given by a special attribute (discussed later). The element content will be empty.

B.4 Document Structure
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<!ELEMENT photo EMPTY >
B.4.2.8 Summary of Model Delimiters

The following list summarizes the delimiters used in models and their character strings in the reference
delimiter set:

— Grouping:
String Name Meaning
( GRPO Opens a group. The expression within the group is treated as a unit for other operations.
) GRPC Closes a group.
— Occurrence Indicators:
String Name Meaning
? of Optional: can occur 0 or 1 time.
+ PLUS Required and repeatable: must occur 1 or more times.
* R Optional and repeatable: can occur 0 or more times.
— Connector:
String Name Meaning
; S All of the connected elements must occur in the documeht in the same sequepce as in
the model group. ,
| (o] One and only one of the connected elements must ogeur.
& AND All of the connected elements must occur in the doCument, but in any order.
— Other:
String  Name Meaning
# R Identifies a reserved name to distinguish itfrom a user-specified name.

B.5 Attribu

A descriptive [tag normally includes the element’s generic identifier (Gl) and may include attributeg as well.
The Gl is normally a noun; the attributes are nouns-Of adjectives that describe significant characteris{ics of the
Gl. (The usen[;)f verbs or formatting parameters,>which are procedural rather than descriptive, iq strongly
discouraged because it defeats the purpose of.generalized markup.)

The particular]attributes allowed for a gigen element are defined by the type definition, which also de¢termines
the range of vtlues that an attribute cah have and what the default values are.

B.5.1 Specifying Attributes

A sample tag With two attribytes is shown in figure 10.
The attributes|follow the Gl in the start-tag. Each attribute is specified by giving its name, the value|indicator

delimiter (vi),|and the~attribute value. In the example, the attribute named “security” was given the value
“Internal Use’], and the attribute “sender” was given the value “LTG".

B.5.1.1 Names

Attribute names, such as “security” and “sender” in the example, share certain properties with other kinds of
markup language names already encountered, such as entity names and Gls. A name must consist only of
characters that have been designated as “name characters™, and it must start with one of a subset of the name
characters called the “name start” characters.

Normally (that is, in the reference concrete syntax), the name characters are the letters, digits, period, and
hyphen, and the name start characters are the letters only. Lower-case letters in a name are normally treated
as though they were upper-case, so it makes no difference in which case a name is keyed. In entity names,
though, the case is significant.

A name normally has a maximum length of eight characters, but a system could define a variant quantity set in

which name length and other quantitative characteristics of the language could differ from the reference
concrete syntax.
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Attribute Attribute
Name Value
| |
B - |
| |
<memo security = "Internal Use" sender = "LTG">

| | |
VI || |
| |
LIT | |

B.5.1.2 Aftribute Values

Figure 10 — Start-tag with 2 Attributes

The valud of an attribute consists of data characters and entity referenees, bounded by delimiterq called “literal
delimiter$” (lit), which are normally quotation marks (”). Alternative literal delimiters (fita), normally

apostrophes ('), can also be used, but the two types cannot be paired with one another.
An emptyl attribute value is indicated by two lit delimiters inisuccession:

<listling name=Jones phone="555-1234" altphone="">

Record ehds and tabs in an attribute value are replaced by spaces. Record start characters arg ignored (that

is, removeed).

The folloying list summarizes the delimiterroles and their string assignments in the reference dglimiter set:

String | Name Meaning
= \'4| Value Indicator
" LIT Literal Delimiter

’

B.5.2 Declaring Attributes

LITA Literal DeJimiter (Alternative)

For every element; the document type definition must contain information that establishes|the element’s
attributes. This<s.done with an attribute definition list declaration. If there is no attribute definjition list for an

element |then the element simply has no attributes.

B.5.2.1 AftributeDefinition-Syntax

The attribute definition list declaration begins with the associated element type to which the attribute definition
list applies. The declaration can specify a single Gl or a group of them, in which case the same attributes apply
to all members of the group.

The declaration also includes, for each attribute, an attribute definition consisting of

a)
b)
c)

B.5

the attribute name,

its allowable values (declared value), and

a default value that will be used if the attribute is not specified in the document and omitted tag markup
minimization is in effect (described later).
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The attribute list has more parameters than the declarations that have been shown up to now. When dealing
with lengthy declarations, it is helpful to add explanatory comments to them. In a markup declaration,
comments can occur between any parameters, or a declaration could consist solely of comments.

Comments begin and end with two hyphens, the “comment delimiter” (com). One use for comments is to put a
heading over the parameters:

<1--

ELEMENTS NAME VALUE DEFAULT -->

The attribute definition list requires that some of the parameters be repeated for each attribute of the element.
As declarations can span record boundaries, a tabular form of entry can be used if desired. The following
declarations for the memo element in figure 10 are in tabular form:

<t-- ELEMENTS CONTENT -=>
<!ELEMENT| memo (from, to, subject, body, sig, cc?)>
<!-- ELEMENTS NAME VALUE DEFAULT -->
<!ATTLIST| memo status (final|draft)"final"
security CDATA #fREQUIRED
version NUMBER "o1"
sender NAME #IMPLIED
>

The meaning qf the attribute definition list is as follows:

status

security

version

sender

Note that deli

Since the topjc of comménts was introduced, it should also be noted that an empty markup ds
(“<!>")is al$o a comument. It can be used to separate parts of the source document with no dange
misinterpreted as atuse of the “short reference” feature (discussed later), as a blank record might be.

B.5.2.2 Complex-Attribute Values

The “status” attribute must have a value of “final” or “draft”. As the attribute was not
n figure 10, the parser will act as though the default value of “final” was entered.

The “security” attribute has a string of zero ormore characters as its value. The

document.

string “01”.

The “sender” attribute must have’a syntactically valid SGML name as a value. The

“LTG”.)

specified

keyword

“REQUIRED” in the default parameter indicates.that the attribute must always be specifjed in the

The value of the “version” attribute must\be a string of 1 or more digits. The default vajlue is the

keyword

“IMPLIED” indicates that theyattribute is optional, and that the value will be suppligd by the
application if the attribute~is;not specified in the document. (In figure 10 it was spgcified as

iters can be omitted-from the default value when it is composed entirely of name characters.
(The default value parameter keywords begin with the rni, so they cannot be confused with applicatio
names.) Inthe above example)the default values “final” and “01” could have been entered without de

n-defined
limiters.

eclaration
r of being

An attribute value might logically consist of a number of elements. For example, an illustration of output
displayed by a computer could have two colors associated with it: green and black. As an attribute can be
specified only once in a tag,

<display

color=black color=green>

could not be entered, as it would be an error.

However, by declaring the value “NAMES” for the “color” attribute, both colors can be specified in a single
attribute value:
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<!ELEMENT display (p+)>
<!ATTLIST display color NAMES "white black'>

<1>

<display color="black green'>

SO 8879-1986(E)

The “NAMES" keyword means “a list of one or more SGML names, separated by spaces, record ends, record
starts, or horizontal tab characters”. Some other declared value keywords that allow lists are:

NUMBERS a list of one or more numbers.

NMTOKENS

character: for example, “-abc 123 12.3 123a .123").

NUTOKENS a list of one or more number tokens (like name tokens, but the first character

a list of one or more name tokens (like names, but they need not start with a name start

must be a digit:

for example, “123 12.3 123a 0.123", but not “.123 456™).

The singular forms “NMTOKEN” and “NUTOKEN" can be used when only a single token-is p

that an

Fni is not needed for the declared value parameter keywords, as a user-defined n

specified for that parameter))

A compl

bx attribute could be avoided altogether in this case by defining two separate attributes:

<!ELEMENT display (p+)>
<IATTLIST display bgcolor NAME "white" fgcolor NAME "black'>

<1>

B.5.2.3

<disllay bgcolor=black fgcolor=green>

ame Token Groups

e¢rmitted. (Note
ame cannot be

An attrijute value can be restricted to a member of a greup of unique names or name tokens/| called a name
token grpup:

<!-- ELEMENTS CONTENT -->

<!ELEMENT memo (from, ‘te, subject, body, sig, cc?)>

<!-- ELEMENTS NAME VALUE DEFAULT -->

<!ATTLIST memo status  (final|draft)"final"

>
Given the above declaration, either

<mem¢ status=""draft'>

or

<mem

b status="¥inal'>

can be specified\Any other value for the “status” attribute would be incorrect.

A name

token'can appear only once in the attribute definition list that applies to a single ele

translatad to upper-case in the same way as a name.

llnent type. ltis

B.5.2.4 Changing Default Values

If the default value is specified as “CURRENT”, the default will automatically become the most recently
specified value. This allows an attribute value to be “inherited” by default from the previous element of the
same type. (This effect should be kept in mind when adding or deleting tags that specify a current attribute.)

B.5 Attributes

77


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

ISO 8879-1986(E)

B.6 Entities

already appeared. Although an entity has a superficial resemblance to a programming language variable, it is
actually a portion of the document, and as such, it is a constant. References permit a number of useful

tachninnaa
LECNMmques:

a) A short name can be used to refer to a lengthy or text string, or to one that cannot be entered conveniently

with the availabie keyboard.

b) Parts of the document that are stored in separate system files can be imbedded.

c) Documenfs can be exchanged among different systems more easily because references cto| system-
specific dbjects (such as characters that cannot be keyed directly) can be in the form of entity,references

that are rgsolved by the receiving system.

d) The result of a dynamically executed processing instruction (such as an instruction 10 retrieve the current
date) can|be imbedded as part of the document.

B.6.1 Entity |Reference Syntax

There are two kinds of named entity reference. A general entity reference can be’used anywhere in the content
of elements arld delimited attribute values. Parameter entity references canbe used within markup dgclaration
parameters that are delimited with lit or lita delimiters. They can also be{used to refer to consecutive complete
parameters or|group tokens, with their intervening separators.

A general entfty reference is a name delimited by an “entity refetrence open” (ero), normally an anmpersand,
and a “referenlce close” (refc), normally a semicolon:

printed &site; on
If an entity refdrence is followed by a space or record end, the refc can be omitted:
printed at &site on
A parameter ¢lntity reference is the same, except that it begins with a “parameter entity reference opep” (pero),
normally a pefcent sign. (Incidentally, “tormally”, in the context of delimiter strings, means “in the reference
delimiter set”.
The distinction between general.afid parameter entities is made so that the document preparer canfmake up
entity names [without having.fe know whether the same names were used by the support persopnel who

created the markup declarations for the document type.

The following|list sumimarizes the delimiters used in entity references and their character strings in the
reference congrete syntax:

String Nagne Meaning
& ER Emtity Reference Open

% PERO Parameter Entity Reference Open
; REFC Reference Close

B.6.2 Declaring Entities

Before an entity can be referred to it must be declared with an entity declaration. There are two main
parameters: the entity name and the entity text. The declaration

<IENTITY uta "United Typothetae of America'>
means that a reference to the name “uta” (that is, “&uta;”) in the document will be the equivalent of entering

the text “United Typothetae of America”. The entity text is delimited by fit (or fita) delimiters (like an attribute
value), and is known as a “parameter literal”.
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An entity does not inherently begin with a record start or end with a record end. If record boundaries are
wanted around an entity, they should be put around the entity reference. The source

<p>The &uta; is a printing organization.</p>
resolves to

<p>The United Typothetae of America is a printing organization.</p>
while the source

<p>Printing organizations:

&uta;
Sociefty of Scientific, Technical, and Medical Publishers

</p>

resolves fo
<p>Prjinting organizations:

Unitedd Typothetae of America
Socielty of Scientific, Technical, and Medical Publishers

</p>

However]| if a record end, rather than a refc, is used to terminate<@nventity reference, the following record is
concatenjated to the entity.

&uta
, Ind.

resolves to
Unitdd Typothetae of America, Inc.
B.6.2.1 Processing Instructions

A processing instruction can be storedras an entity. It will be ignored when the entity is createfd but executed
when a reference to the entity occurs:

<VENTITY page PI "newpage; space 3" >
The keyword “P1” indicateés-that the entity will be interpreted as a processing instruction when referenced.
B.6.2.2 Hntities with Entity References
A parampter entity'is declared by specifying a pero as the first parameter, ahead of the entity name:

<IENTITY % bullet "o" >

Parameter entities can be referenced within a parameter literal:
<VENTITY prefix "%bullet; " >

The reference to “%bullet;” is resolved when the “prefix” entity is declared. It is not resolved on each
reference to the “prefix” entity.

B.6.2.3 External Entities

In many text processing systems, there are multiple classes of storage, such as files, library members, macro
definitions, and symbols for text strings. Such system dependencies can be kept out of the body of the
document by referencing external storage objects as entities:

<!ENTITY part2 SYSTEM>
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If the entity name is not sufficient to enable the system to identify the storage object, additional information
(called the “system identifier”) can be specified:

<!ENTITY part2 SYSTEM "user.sectionX3.textfile"

The system identifier is delimited in the same manner as a parameter literal. The nature and syntax of the
system identifier depends on a component of an SGML system called the entity manager, whose job it is to
convert entity references into real system addresses.

B.6.2.4 Public Entities
An external entity that is known beyond the context of an individual document or system environment is called

a “public entity”. It is given a “public identifier” by an international, national, or industry standard, or simply by
a community df users who wish to share it.

One applicatio
sets” of entity
as mathematig

n of public entities would be shared document type definitions. Another wouldybe shar
declarations that support the graphic symbols and terminology of specialized'subject ar|
s or chemistry.

bd “entity
eas, such

Public entities identifier

specification”

are declared in a manner similar to other external entities, except that a
replaces the keyword “SYSTEM”:

“public

<!ENTITY [ ISOgrkl

PUBLIC "ISO 8879-1986//ENTITIES Greek Letters//EN">

The specificatipn consists of the keyword “PUBLIC”, the public identifier, which is delimited like a liter
optional systen identifier (omitted in the example). The public identifier can contain only letters, digi

al, and an
s, space,

record ends gnd starts, and a few special characters; they are“collectively known as the “minimim data”
characters.

B.7 Characters

Each charactgr in a document occupies a position=in the document’s character set. The total number of

positions depgnds on the size of the code set; that\s, on the number of binary digits (“bits”) used to fepresent

each charactef.

For example, the character set known ag~ISO 646 International Reference Version (ISO 646 IRV) is a| 7-bit set.
There are 128 bit combinations possible-with 7 bits, ranging from the values O through 127 in the decimal
number base. |In 8-bit sets, 256 bit combinations are possible. The position number, or character number, is the
base-10 integdr equivalent of the_it,combination that represents the character.

It is also possible to employ €code extension techniques”, in which a bit combination can represent more than
one character| Use of such\techniques with SGML is discussed in clause E.3.

B.7.1 Chardcter Classification

Many characte¢r sets have been deflned to accommodate a varlety of national alphabets smentuﬂc potations,
keyboards, didpls apped to a

different repertoire of dlglts Ietters and other characters Any character set large enough to represent the
markup characters (name characters, delimiters, and function characters) and the minimum data characters,
can be used in an SGML document.

SGML classifies the characters as follows:

function characters The record end and record start, which have already been explained, are function
characters, as is the space. The reference concrete syntax adds the horizontal tab
(TAB), which is used to separate tokens in markup declarations and tags (along with

the space, RS, and RE characters). Function characters can also serve as data
characters, and can occur in short reference delimiters (explained later).
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name characters

delimiter set

These are characters that can be used in a name. They always include the upper-case
and lower-case letters A through Z and the digits O through 9; the reference concrete
syntax adds the period and hyphen. Each name character (other than the digits and
upper-case letters) has an associated upper-case form that is used for case
substitution in names (except for entity names, in the reference concrete syntax). A

1ihant Aftha nama rharartare ra
subset of the name characters, called the name start characters, consists of the lower-

case and upper-case letters, plus any other characters that a concrete syntax allows
to start a name.

These are characters that, in varying contexts, will cause the text to be construed as
markup, rather than as data.

non-SGML characters

These are characters that a document character set identifies ascngt occurring in
SGML entities, chosen in part from candidates specified by the concrete syntax. The

[Rr=Y 728 + + £ i
reierence concreie syniax, ior cz\alllplc classifies the control charactgrs in this way

(except for the few that are used as function characters). Nons8§GML characters occur

data ch

in non-SGML data (such as images) that are in external entities, and in
of the file systems, data streams, eic.,

processing, as there is no possibility of confusing them with m
characters.

All other characters, such as punctuation and\mathematical symbols th
as delimiters, are data characters. (MarKup‘characters can also be d

hracters

he “envelope”

that contain of{ransmit the| document. A
system can also use them for its own purposes, such@s padding or dglimiting during

hrkup or data

ht are not used
ata, when they

occur in a context in which they are not\recognized as markup. SucH data is called
“parsed character data”.)

B.7.2 Character References
It is rarely convenient, or even possible, to enter every‘€haracter directly:

a) Thdre may be no key for it on the entry device.

b) It may not be displayable.

c) It may be a non-SGML character thatcannot occur directly as a markup or data character.
d) It may be a function character that you' want treated as data, rather than given its SGML funftion.

For sucH situations, a technique called a “character reference” is available to enter the chargcter indirectly.
(For visibility, the following illustrations will use a character that could have been keyed, the hyphen.) The two
declarations in the following example are equivalent in any character set in which the hyphegn is character
number #5:

<!ENTITY hyphem'*" >
<1ENTITY hyphen "&#45;" >

In the ertity detlarations illustrated so far, the literals contained only character data as the enfity text. In the
above example, the second declaration contains a character reference. The character referencp begins with a
“charactief-reference open” delimiter (&#) and ends with a refc delimiter, but instead of a nanpe it contains a
characternumper.

A literal can have a mix of character data and character references. The following declarations are also
equivalent:

<!ENTITY finis "-|-" >
<IENTITY finis "&f45; |&#45;" >

Character references can also be entered directly in attribute values and data content, just as entity references
can.

The function characters can also be referenced by named character references: &#RS;, &4#RE;, &#SPACE;, and

&#TAB:. This form of reference is used when the character’s function is wanted; the character number form is
used to avoid the function and enter the character as data.
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The following list summarizes the delimiters used in character references and their character strings in the
reference concrete syntax:

String Name Meaning
&# CRO Character Reference Open
; REFC Reference Close

B.7.3 Using Delimiter Characters as Data

The Standard Generalized Markup Language does not compel the use of particular characters as delimiters.
Instead, it defines delimiter roles as part of an “abstract syntax” and allows character strings to be assigned to
them as part of a concrete syntax definition. Although there are many such roles, the user’s ability to enter
data characterg freely is essentially unimpeded because:

— Most of thg delimiters occur only within markup declarations or tags; only a few occur in, the content of
elements.

— The same ¢haracters are used for more than one role.

— The delimiter roles that are meaningful in content are contextual; they willConly be recognized when
followed by an appropriate contextual sequence (or are otherwise enabled).% For example, the erp is only
recognized when it is followed by a name start character. -

— Most delimliters are multicharacter strings, which reduces the chance©ftheir occurring as data.

— A multichatacter delimiter or a “delimiter-in-context” will not be recognized if an entity starts or enfls within
it.

Because of thq last point, ambiguity can always be avoided by using a reference to enter the data cparacter.
Only two entitips are needed for most situations in the refetence delimiter set, and three more will hgndle the
special cases:

<!ENTITY fmp "&" >
<!ENTITY [t ">

The entity refefences “&amp;” and “&lt;” can.be used freely in text whenever the ampersand or less-fhan sign
are wanted, as|the use of the reference terminates a delimiter-in-context.

<VENTITY fsqgb "]" >

The right squalre bracket entity‘ean be used similarly to avoid recognition of a marked section end (discussed
later).

<!ENTITY kol CDATA'"/" >

The solidus is|a valid delimiter only when the SHORTTAG feature is used (explained later), and evgn then it
must specificajly be enabled for an element As the dehmlter is a sungle character and requires no cpntextual
sequence, theemntity S > : v eated d 'CDATA”

keyword is therefore specn"ed it causes an entity’s text to be treated as character data even though it may
look like a delimiter.

<!ENTITY quot '"' >
The “&quot;” {(quotation mark) entity is needed only for the rare instance in which both the lit and lita delimiter

characters occur as data in the same literal. Normally, if a literal contained the Jit character, it would be
delimited with lita delimiters, and vice versa.
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B.8 Marked Sections

A marked section is a section of a document that is entered as a parameter of a marked section declaration in
order to label it for a special purpose, such as disabling delimiters within it, or ignoring the section during
certain processing runs.

B.8.1 Ignoring a Marked Section
If a document is processed on two different systems, a processing instruction that applies to one will not be

understood by the other. The markup parser can be made to ignore one of the instructions if the section of the
document that contains it is marked as a section to be ignored:

<![ IBNORE [<?instruction for System A>]]>
The marKed section declaration in the example consists of five parts:

a) the marked section start, which consists of the mdo delimiter followed by the ‘"declaratior] subset open”
delipniter (dso), normally a left square bracket;

q

b) the btatus keywords, in this case, the single keyword “IGNORE";
IGNORE

c) another “declaration subset open” delimiter (dso) to indicaterthe start of the marked section content;

d) the pontent;

A

?7instruction for System A>

e) and|the marked section end, consisting of the’“marked section close” delimiter (msc), normally two right
squpre brackets (to balance the two dso delimiters) followed by the mdc.

11>
The procpssing instruction for the ofher system would be marked as one to be included:

<![ INCLUDE [
<?indtruction for System B>

11>

Sending the document.to system A requires exchanging the status keywords for the two sections. This can be
done mast easily<by‘using two parameter entities, one for each processing system. One entity| would contain
the character string “IGNORE” and the other would contain “INCLUDE”:

<VENTITY ‘% systema "IGNORE" >

<'E TSz _q/ + 1 AT tt
. N 11l Dybbulllu TINGOULIL

The “IGNORE" keyword would not be used directly in any marked section declaration. Instead, there would be
a reference to one of the two system-dependent entities. Given the previous declarations, the instruction for
“System A" in the following example will be ignored, while the one for “System B” will be executed:

<! [%systema; [<?instruction for System A>]]>
<![%systemb; [<?instruction for System B>]]>

Every other marked section in the document that refers to “%systema;” or “%systemb;” will be affected
similarly.

Now, if the two entity declarations are reversed, as follows,
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<!ENTITY % systema 'INCLUDE" >
<!ENTITY % systemb "IGNORE" >

every marked section in the document that refers to “%systemb;” will be ignored.

Note that even though the section content is ignored, enough parsing is done to recognize nested marked
section starts and ends, so the correct end will be used for the section.

B.8.2 Versions of a Single Document

A document could be published in multiple versions whose text differs slightly. SGML allows all versions of
such a document to be processed without duplicating the text of the common portions. The version-dependent

text is entered

<![ %vl;
<t[ %v2;
common te
<![ %vl;
<t[ %v2;

Now, if the foll

<!ENTITY
<!ENTITY

inh marked sections, using the technigue justdescribed, white the common text s not:

[text for version 1]]>

[text for 2nd version]]>

xt for both versions

[more text for version 1]]>
[more text for 2nd version]]>

bwing entity declarations are defined:

% v1 "INCLUDE" >
% v2 "IGNORE" >

version 1 will be processed, as follows:

text for
common te
more text

If the entity de

<!ENTITY
<!ENTITY

version 1
xt for both versions
for version 1

rlarations are reversed:

% v1 "IGNORE" >
% v2 "INCLUDE" >

version 2 will be processed, as follows:

text for
common te
more text

B.8.3 Unpa
A marked sec

<![ CDATA

2nd version

xt for both versiens
for 2nd versdon

rsable Sections

ion can‘te/labeled as one that is not to be parsed:

[

<?instrud

tion>

<p>A paragraph with an &entityx;
reference that is not recognized.</p>
<?instruction>

11>

The content of the section is treated as character data, so the two processing instructions and the entity
reference will not be recognized or processed as such.

If it is necessary to resolve entity references and character references while ignoring other delimiters, the
content can be treated as replaceable character data like this:
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<![ RCDATA [
<?instruction>

<p>A

paragraph with an &entityx;

reference that is recognized.</p>
<?instruction>

11>

CDATA and RCDATA marked sections are not nestable, as are IGNORE marked sections. The first marked
section end will terminate them.

B.8.4 Temporary Sections

A marketjl section can be flagged as temporary for easy identification and removal:
<! [TEMP[<?newpage>]]>
Such sections are useful for temporary “fixes” when a processor does not get things-quite right.

B.8.5 Keyword Specification

To facilifate keyword entry with entity references, the four status keywords and “"TEMP”| can be used
concurreptly, and duplicates are permitted. This allows multiple entity-references to be usgd in a single

marked

duplicatg keywords.
The statds keywords are prioritized as follows:
IGNORE

CDATA
REDATA

IN

If no stat

B.8.6 Defining a Marked Section as-an Entity

A marke

<!ENTITY phrasel MS
"RCDATA[

a repeated phraselwith
a <t4dg> example

">

Given th

This

will reso

This

bection declaration with no possibility of an error being caused by their resolving tg conflicting or

CLUDE

1s keyword is specified, “INCLUDE”. is /assumed.

i section can be defined as an entity so it can be incorporated at many points in the dociment:

s declaration, the input

s &phrasel; in it.

lve to

is <![RCDATA[

a repeated phrase with
a <tag> example
11> in it.

The “<tag>" was not recognized as markup because of the "RCDATA” keyword on the marked section

declarat

Note tha

ion.

t there was no record start before the marked section nor a record end after it. The following example

would have produced them:

B.8 Marked Sections
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This is
&phrasel;
in it.

A marked section is not parsed or processed as such when the entity is defined. The marked section start and
marked section end are added automatically.

B.9 Unique ldentifier Attributes
A unique identifier (“1D”) is an attribute that names an element to distinguish it from all other elements. An

SGML markup parser can perform common processing for ID attributes, thereby minimizing the implementation
effort for procedures.

The purpose of IDs is to allow one element to refer to another: for example, to allow a figure reference to refer
to a figure. Normally, the procedure for the figure would associate some data with the ID (suchhas fhe figure
number). The figure reference procedure would retrieve the data and print it.

Although the markup parser is normally unaware of the meaning of particular attributesgit.can be told when an
attribute is a upique identifier:

<!-- ELEMENT CONTENT -=>
<!ELEMENT| figure (figbody, figcap)>

<!-- ELEMENT NAME VALUE DEFAULT -->
<!ATTLIST| figure id ID #IMPLIED>

Only one ID atjribute is allowed for an element.

The value of alunique identifier attribute must be a name that is different from the value of any other I attribute
in the documept. As with most names, the upper-case form isused, regardless of how it was entered.

The element fhat does the referencing must have a “unique identifier reference” attribute, indicatpd in the
declared valug by the “IDREF” keyword:

<!-- ELEMENT CONTENT -—>
<!ELEMENT| figref EMPTY>

<!-- ELEMENT NAME VALUE DEFAULT -->
<tATTLIST| figref refid IDREF #IMPLIED>

The value of aln ID reference attribute, must be a name that is the same as that of some element’s ID|attribute.
As usual, the ypper-case form of the'mame is employed.

B.10 Content Reference Attributes

Some documgénts are fermatted and printed as separate chapters. Separate formatting prevents automatic
figure references acress chapter boundaries, although they would still be possible within a chdpter. An
element definition teould support the two types of figure reference by specifying that the contg¢nt could
sometimes be| empty (the intra-chapter case), and that at other times it will be entered explicitly (the cross-
chapter case)|

The condition for emptiness is the specification of an attribute that is designated in the attribute definition as a
“content reference” attribute. (Everything else about the attribute behaves in its usual manner) The
designation is made by entering the keyword “#CONREF” as the default value:

<t -- ELEMENTS CONTENT -—>
<!ELEMENT figref (fignum, #PCDATA)>

<!-- ELEMENTS NAME VALUE DEFAULT -->
<VATTLIST figref refid IDREF #CONREF>

The keyword means that the attribute is a content reference attribute, and also that it is an impliable attribute
(the same as if the default value were “#IMPLIED").
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In the following example, the first “figref” has empty content, while the second has both a “fignum” and a
character string:

Here is text with a generated figure reference to
<figref refid=figdavis>and a user-entered
reference to <figref><fignum>A-1</fignum>in the
Appendix</figref> as well.

The first “figref” did not (and could not) have an end-tag because the element was identified as empty by the
explicit content reference.

An element that just happens to be empty because its content model is optional and no content is entered is not
treated iff this way. Such an incidentally empty element must have an end-tag (uniess markup minimization is
used, as fexplained later), because it is impossible to tell from the start-tag whether an instance|of the element
is actually empty.

It would be pointless (and is therefore prohibited) to designate a content reference attribute for gn element that

is declarg¢d to be empty.

To summ
is not de
instance

arize (and expand slightly): conient reference attributes can be designated for any ele
Clared empty. When one or more such attributes has an explicit value specified on thg
of the element is considered empty, and no end-tag is permitted for'it.

ment type that
start-tag, that

B.11 Content Model Exceptions

The content model specifies the elements that occur at the top level of the content (the subelemepts). However,
there ar¢ instances when it may be necessary to refer to, elements that are further dowr. An optional
parameter of the element declaration, called the “exceptions* parameter, is used for this purpose.

B.11.1 Included Elements

q

3

In an inglexed book, entry elements for the index could be interspersed anywhere in the
formattinlg, the procedures would collect, sortiland merge them, along with their page numberg
index.

ource. During
, and print the

It is cumpersome to express the relationship of the book to its index entries in the usual way,
would hgve to be included in almost-every model group. Instead, the exceptions parameter can

<t--
<!ELE

ELEMENTS CONTENT (EXCEPTIONS)? -->
MENT textbook ((front?, body, rear?) +(entry)>

The plus|sign is the plus\delimiter. Here it means that index entries can occur anywhere in a
among the data charaeters. This portion of an exceptions parameter is called an “inclusion” gro

(Incident
optional.

hily, the question mark on the heading comment is just a reminder that the exception

as the entries
e employed:

textbook, even
p.

s parameter is

B.11.2 [Excluded Elements

It might be desirable to keep some element from showing up at any level of an element bein
example, figures could be kept from nesting with the following declaration:

<!-- ELEMENTS CONTENT (EXCEPTIONS)? -->
<!ELEMENT fig (figbody, figcap?) -(fig)>
<!ELEMENT figbody (artwork | p+) >
<!ELEMENT p (#fPCDATA | fig) >
>

g defined. For

The content model clearly does not allow a figure to occur at the top level of another figure, but the figure body

could contain a paragraph that could contain a figure. The exceptions parameter with the minus
prevents such occurrences:; it is called an “exclusion™ group.

B.11 Content Model Exceptions

prefix (hyphen)
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A Gi can be in an exclusion group oniy if its token in ali affected mode! groups has an opt or rep occurrence
indicator, or is in an or group or an applicable inclusion group. In other words, you cannot exclude anything
with an exclusion group that the model group requires to be in the document. It follows from this that you
cannot use an exclusion group to change the required or optional status of a token; for example, you cannot

exclude all the members of a required or group, thereby rendering it no longer required.
It is possible to specify both exclusion and inclusion exception groups, in that order.

<!-- ELEMENTS CONTENT (EXCEPTIONS)? -->

<!ELEMENT fig (fléﬂé&y, figcap?) -(fig|xmp) +(gloss)>

If the same Gl is in both an exclusion and an inclusion group, whether in the same content model or in the

content model
B.12 Docum

The document
“nrolog” of thy
discussed, wh
subset”:

<!DOCTYPE
<!ELEME
<!-- Re
do

] >

The left and rig
delimiters, res

The part of a
markup, is cal

If, as is usual
definition can
be declared ar

<!DOCTYPE

b Of different open elements, I1S presence in the exciusion group governs.
ent Type Declaration

type of an SGML document is identified by a “document type declaration”,
document, before any data. The element, attribute list, and other declarations that h

BULLTITHL, VTITT any Vala. UL

ch constitute the document type definition, are grouped in a parameter, called the “de

manual [

NT manual (front?, body, rear?) +(entry)>
mainder of declarations constituting the
cument type definition go here. =-->

pectively.

d an “instance” of the document type (okjust “document instance™).

a number of documents conforpinto’the same document type definition, a single co
be kept in an external entity and referenced from the documents. The entity can simuli
d referenced by specifying amexternal identifier on the document type declaration:

manual PUBLIC "-//Cave Press//DTD Manual//EN'">

Where the ent

external definilion and a subsetare used together, with the subset containing things like entity declar
apply only to the one document)

<!DOCTYPE| manual~PUBLIC "-//Stutely Press//DTD Manual//EN" [

<IENTI
<t-- R

thle~document type definition go here.

]>

re definition is exterhal, as in the above example, no declaration subset is needed. No

title'AIBOHPHOBIA: Fear of Palindromes'>

ainder of local declarations supplementing
-->

ht square brackets are the “declaration subset open™ (dso) and “declaration subset clgse

Wwhich occlrs in the

hve been
claration

" {dsc)

SGML document that occurs after the prolog, and which contains the data and descriptive

py of the
aneously

mally, an

EJIIOHS that

The external entity is technically considered part of the subset, as if a reference to it occurred just before the
dsc. This allows the declarations in the document to be executed first, which gives them priority over those in
the external entity.

B.13 Data Content

The data content of a document is the portion that is not markup. It has two major characteristics:

a) Its representation determines whether the markup parser can scan it.

There are two main classes: character data, in which the bit combinations represent characters, and bit
data, in which the bit combinations (singly or collectively) usually represent binary values.
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b) lts notation determines how the character or bit strings will be interpreted by the procedures.

in a natural language notation, for example, the character string “delta” might be interpreted as an
English word, while in a scientific notation it could be interpreted as a single graphic, a Greek letter.

B.13.1 Data Content Representations

The Standard recognizes two data representations: character data that conforms to the Standard, and non-
SGML character or bit data that does not.

B.13.1.1 Character Data (PCDATA, CDATA, and RCDATA)

In charadter data, each bit combination represents a character in the document characler set.,

Before a|character can be considered character data, it normally must be parsed to determine whether it is
markup. [Such characters are represented in a model group by the keyword “PCDATA”.

In a pardgraph with the following structure, a character could either be data or partof a “phrape” or “quote”
element fag:

<!ELEMENT p (#PCDATA | phrase | quote)* >
A charagter could also be part of a markup declaration, processingcinstruction, entity reference, or other

markup that is allowed in the content of an element. Only if it is not\a/tag or other markup woufd it be treated
as data gnd passed to a procedure for processing.

A charadter used for markup is not normally passed to a procedure, but when the optional “DATATAG" feature
(discusseéd later) is used, a character could be both markupcand data. A space, for example, coyld serve as the
end-tag fpor a word and still be part of the data of the sentence in which the word occurs.

It is alsd possible to enter character data directly~without it being parsed for markup in the psual way. An
element [declaration can declare its content to g¢éntain character data by specifying a keyword, rather than a
content model:

<!ELBMENT formula CDATA >

Note that no rni was required, becatse a user-defined name cannot be specified for this parameter (except
within mpdel group delimiters).

If an element contains declared character data, it cannot contain anything else. The markup parser scans it
only to Iqcate an etago ornet;other markup is ignored. Only the correct end-tag (or that of an element in which
this element is nested) will-be recognized.

A variation of CDATA; called replaceable character data, is specified with the keyword “RCDATA”. It is like
CDATA @xcept that.entity references and character references are recognized.

B.13.1.2 |Non-SGML Data (NDATA)

Non-SGML data is data that is not parsable in accordance with this Standard. It is either data in an undefined
character set, bit data, or some mix of the two. In undefined character set data, the bit combinations represent
characters, but not in the document character set. In bit data, the bit combinations, although they can be
managed as characters, do not represent a character repertoire in the usual way.

As non-SGML data cannot be scanned by the markup parser, and may contain bit combinations that could, for
example, erroneously cause the operating system to terminate the file, it must be stored in an external entity.
Its location is made known to the parser by an entity declaration, in the usual manner, except for additional
parameters identifying it as non-SGML data:

<!ENTITY japan86 SYSTEM NDATA kanji>
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Non-SGML data can be entered only in general entities whose declaration specifies the NDATA keyword and
the name of a data content notation (explained later). Such an entity can be referenced with a general entity
reference anywhere in the content that a reference is recognized and a data character could occur.

If it is desired to associate attributes with the non-SGML data, a dedicated element type can be defined for it.
An NDATA element must have empty content and an attribute definition for an “ENTITY” (“general entity
name”) attribute whose value is the name of the external entity.

<!ELEMENT japanese EMPTY>

<V'ATTLIST japanese file ENTITY #f/REQUIRED
subject (poetry|prose) prose

>

The markup fof a “japanese” element includes the entity name as the value of the “file” attribute:
<japanesel file="japan86'>

An external eptity attribute can be defined for any element, even one with a content pi@del. The application
determines, ars with all attributes, how its value relates to the element content for‘the processing being
performed.

B.13.2 Data Content Notations

The difference| between one type of non-SGML data and another (or one kind of character data and arjother, for
that matter) ligs in the data content notation. The notation is not significant to the markup parser, but|it is quite
significant to Humans and procedures.

An enormous|number of data content notations are possible.\However, they tend to fall into a fepv distinct
classes.

B.13.2.1 Notatjons for Character Data

Some commoh classes of notation for character data_are natural languages, scientific notations, and formatted
text.

Natural Langugges:

When a naturpl language notation is used, the procedures interpret the characters as implicitly mTrked text
elements. Fof example, a sequence of characters bounded by interword spaces could be recognjzed as a

“word” elem¢nt, a sequence of-words terminated by suitable punctuation as a “phrase” or “gentence”
element, and $o on. In such notations, an RE is usually interpreted as an interword space.

For additiona} flexibility, @-natural language text notation can be supplemented by explicit markup for
specialized vpriants of. etements that are normally implicit (for example, quoted phrases, programming
keywords, emphasized phrases).

In conventiongl text' processing systems, implicit markup conventions and the trade-offs between explicit and
implicit markypate built in. In SGML, the data tag markup minimization feature (discussed later) allgws a user
to specify the extent to which such elements will be recognized by the markup parser and the extent to which
they will be interpreted by the procedures as part of the data content notation.

Natural language notations occur in elements such as paragraphs, list items, and headings. The content is
usually mixed content, in which data characters are intermixed with subelements.

Scientific Notations:
These notations look like natural language notations, but the words and phrases are meaningful to the

application. In a mathematical notation, for example, the phrase "3 over 4” could be interpreted as the fraction
“3/4”.
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Scientific notations occur in elements such as formulas, equations, chemical structures, formal grammars,
music, and so on. The element content is usually CDATA or RCDATA, which allows systems that cannot
interpret the scientific notation to process the element as if a natural language notation had been used.

Formatted Text:

Formatted text notations are similar to natural language notations, and features of both might be incorporated
in a single notation. Their purpose is to identify elements of the “layout structure” produced by a previous
formatting application. Formatted text notations include character sequences that identify formatted line
endings, spaces and hyphens introduced for alignment purposes, font change codes, superscripts and
subscripts, etc.

These notations are found in the same element types as natural language notations (paragra’:hs, headings,
etc.) and| when the optional concurrent document type feature is used (discussed later), inyelements of the
layout strpicture of the formatted document. The content is normally mixed content.

B.13.2.2 Notations for Non-SGML Data

In NDATA entities, the bit combinations (singly or collectively) can represent~undefined chafacters, binary
values, of a mixture of binary values and characters.

Undefined Characters:
Natural Ianguage, scientific, and formatted text notations are found)in’NDATA just as in CDATA, but in other
than the ocument character set. The data could, for example, employ code extension technigyes that assign
multiple Lit combinations to a single character, while the document character set does not. Sugh a scheme is
used for languages that require more characters than there are bit combinations in the documen{ character set.
Binary V3lues:
Binary vdlues can be interpreted as grey scale or color values for pixels in an image, digitized pudio, musical
wave forins, or as other sets of numeric or logicakyalues. The principal application of binary valpe notations in
text processing is in the representation of illustration elements: half-tones, photographs, etc.
Record bpundaries are frequently ignored in'binary notations, but need not be.

Mixed Bihary and Character:

A scientific or formatted text data-notation could use a mixture of characters and binary fields. Buch notations
are treatgd as unparsable NDATA notations because bit combinations in the binary fields could ¢rroneously be
interpretg¢d as markup delimiters.

B.13.2.3 Specifying Data Content Notations
The set bf data-content notations used in the document must be declared with notation declarations. Each

declaratipn speécifies the name of a data content notation used in the document, together with descriptive
informatipn.about it:

<INOTATION eqn PUBLIC "-//local//NOTATION EQN Formula//EN'">
<INOTATION tex PUBLIC "-//local//NOTATION TeX Formula//EN'">
<INOTATION lowres SYSTEM "SCAN.MODULE" -- Low resolution scan -->

An element’s data content notation is specified with a notation attribute. The attribute’s declared value is the
keyword “NOTATION” followed by an additional parameter, a name group:

<!-- ELEMENTS CONTENT -=>
<!ELEMENT formula RCDATA>

<t-- ELEMENTS NAME VALUE DEFAULT -->
<!ATTLIST formula data NOTATION(eqn|tex) #REQUIRED>
<!>

<formula data="eqn''>3 over 4</formula>
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The name group contains the valid values of the attribute.
B.14 Customizing

Many of the characteristics of the Standard Generalized Markup Language can be tailored to meet special
needs.

B.14.1 The SGML Declaration

The tailoring of a document is described in its SGML declaration, a markup declaration that appears as the first
thing in a document. The SGML declaration is normally provided automatically by the markup parser, but if a
document’s tailoring differs from what a processing system expects, the SGML declaration must be entered
explicitly.

There are two|main categories of tailoring: using optional features of SGML and defining an yariant|concrete
syntax.

B.14.1.1 Optional Features

There are eleven optional features that can be used:
SHORTREF Short entity reference delimiters
CONCUR Concurrent document type instances

DATATAG Data tag minimization
OMITTAG Omitted tag minimization

RANK Omitted rank suffix minimization
SHORTTAG Short tag minimization
SUBDOC Nested subdocuments

FORMAL Formal public identifiers
SIMPLE Simple link process

IMPLICIT Implicit link process

EXPLICIT Explicit link process

They are descfibed in annex C.
B.14.1.2 Variapt Concrete Syntax

The heart of $GML is the “abstract syntax” that defines the manner in which such markup constructs as
generic identiflers, attributes, and entity references are used. The delimiter characters, declaration ngmes and
keywords, length restrictions, etc( that have been discussed in this Annex constitute a particular mapping of
the abstract s>f '

ntax to a real setof'characters and quantities, known as the “reference concrete syntax|'.
SGML allows [a document“to-employ a variant concrete syntax to meet the needs of system environments,
national languages, keyboards, and so on. The characteristics of the concrete syntax are declargd on the
SGML declaration in the\following categories:

a) Delimiterqassignments, including short entity reference delimiters.

b) Character use, including identification of function characters and candidates for non-SGML characters.
c) Naming rules, including name character alphabet and case translation.
d) Definition of substitute declaration names, keywords, and other reserved names.
e) Quantitative characteristics, such as the maximum length of names and attribute values.
B.14.2 Impact of Customization
An SGML document that uses the reference concrete syntax and no features (known as a “minimal SGML

document”) will be interchangeable among all SGML systems. Over time, though, it is expected that other
combinations of features and variant concrete syntaxes will come into wide use. Some possibilities are:
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a) Documents that are keyed directly by humans for publishing applications will probably use the
SHORTREF, SHORTTAG, and OMITTAG features. (Those that use only these features and the reference
concrete syntax are known as “basic SGML documents™.)

b) Documents that will be used for linguistic analysis or in connection with structured data bases will
probably use the DATATAG feature.

c) Documents produced by intelligent word processors will probably use little minimization. Such systems
will also employ the concurrent document type feature so that unformatted “logical structures” and
formatted “layout structures” can be represented simultaneously.

d) Userarganizations will define feature menus to meet their special requirements.

B.15 Conformance

A documrfnt that complies with this International Standard in every respect is known as a “conforming SGML
documenit”. A system that can process such a document is known as a “conforpiing’ SGML [system”. This
Internatignal Standard sets no requirements on the architecture, the method of implémentation, ¢r the handling
of markup errors, employed by conforming systems.
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Annex C

Additional Concepts

(This annex does not form an integral part of this International Standard.)

This annex introduces the optional features that can be used in an SGML document. There are three
categories: markup minimization, link type, and other features.

— Markup mipimization features

These feafures allow markup to be minimized by shortening or omitting tags, or shotlening entity
references| Markup minimization features do not affect the document type definition;'so a njinimized
document |can be sent to a system that does not support these features by first restoring thg omitted
markup.

The featurgés are SHORTTAG, OMITTAG, SHORTREF, DATATAG, and RANK.
— Link type features

These featlires allow the use of “link process definitions”, which specifyvhow a source document ghould be
processed|to produce a result document of another type (such as a formatted document).

Link procefses are specified in /ink type declarations, which arezindependent of document type deglarations
or any othpr markup. However, they must be removed before sending a document to a system that does
not support these features.

The link type features are SIMPLE, IMPLICIT, and EXPLICIT, which refer to the degree of control thpt can be
exercised jn specifying the result document.

— Other featlires

These fealures allow elements and entities to be redefined for different parts of the document, ajnd public
identifiers|to be interpreted for automatic processing. They do affect the document type definiIi]on, SO a
document|using these features may require modification before sending it to a system that |[does not
support them.

The features are CONCUR,SUBDOC, and FORMAL.
Use of the optional features™is indicated on the feature use parameter of the SGML declaration (gxcept for
SHORTREF, whose usevis indicated by the concrete syntax, and by its own “short reference mapping”

declarations).

C.1 Markup Minimization Features

The markup minimization features are:

SHORTTAG means short tags with omitted delimiters, attribute specifications, or generic identifiers may

be used.
OMITTAG means some tags may be omitted altogether.
SHORTREF means short reference delimiters may be used instead of complete entity references.
DATATAG means data characters may serve simultaneously as tags.
RANK means element ranks may be omitted from tags.

C.1.1 SHORTTAG: Tags With Omitted Markup

A short tag is one from which part or all of the usual markup has been omitted.
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C.1.1.1 Unclosed Short Tags
The tagc can be omitted from a tag that is immediately followed by another one.
For example, this markup:

<chapter><p>A short chapter.</p></chapter>
can be abbreviated to this:

<chapter<p>A short chapter.</p</chapter>
by omitti = = ~p-
C.1.1.2 Empty Tags
An empty short tag is one in which no Gl or attributes are specified; the tag consists salely of its gelimiters. The
parser afsumes, for an empty end-tag, that the Gl is the same as that of the most}secent opep element. For

example| the following would be equivalent with short tag minimization:

This |is a <q>quoted</q> word.
This [is a <q>quoted</> word.

For emply start-tags, when the omitted tag feature is not also enabled, the parser uses the |Gl of the most
recently [ended element and the default values of the attributes.. Using both empty start- and pnd-tags, a list
could be[marked up as follows:

<!ELBMENT -- CONTENT EXCEPTIONS? --
1 1list (item+)

2 ittem (p | list)*

>

<list>

<item>This is the first item (what|else ?)</>
<>This is the second item.</>

<>This is the third and last item.</>

</ligt>

(See C.1[2.6 for use of the short tag.feature when the omitted tag feature is enabled.)

Markup ¢an be reduced further_by using the single character “null end tag” (net) delimiter (normally “/”) that is
enabled |by the short tag feature. A net is interpreted as an empty end-tag only for an element|in which it was
also usefl as (that is, inplace of) the tage delimiter.

<p>This paragraph has
a <qfquotation/ in it and
a solidus. /) that is data.</p>

The follgwing list summarizes the delimiters used with the short tag feature and their charactgr strings in the
reference delimiter set:

String Name Meaning
/ NET Null end-tag.

C.1.1.3 Attribute Minimization

All or part of an attribute specification list can be omitted under the following circumstances:

Value Delimiters:

The delimiters can be omitted from the specification of an attribute value if the value is limited to name

characters.
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<standard security=public>
Note that entity references are not permitted in such attribute values.
Defaulting:
If an attribute was declared with an actual default value, or the keywords “#IMPLIED” or “#CONREF”, the
complete specification for it can be omitted. The attribute will be treated as though the default value had been
specified for it. (This rule also applies to current attributes after they have once been specified.)
Names:

H ’ 1 s Lol Y 1o Y D IR S A 1 P~
An attribute’s mameand—videtmitercanbeomttteattis—aecrareava

group.

| H 1
lhe-tretuded-aname-group-orrame token

This form of mlinimization is useful when the attribute values imply the attribute name. A memo, for lexample,
might have a “Istatus” attribute whose value was either “draft” or “final”.

<!-- ELEMENTS CONTENT -=>

<!ELEMENT| memo (from, to, subject, body, sig, cc?)>
<!-- ELEMENTS NAME VALUE DEFAULT -->

<!ATTLIST| memo status (final|draft) final >

The usual markup for the attribute:
<memo status="draft">

would be cumlbersome in this instance, since “draft” implies “status”. With SHORTTAG minimization,|however,
either

<memo status="draft">
or
<memo stgtus=draft>
or
<memo drgft>
could be entetled in the document.
Omitting attrijute names tefids’to make the document markup more ambiguous. This effect can be ameliorated
if the groups pre kept srfall and the name tokens chosen are descriptive adjectives that imply thq attribute

name (for expmple, “NEW | REVISED”, "SECRET | INTERNAL | PUBLIC"). In the following example, the
“compact” attfibute-is.better from this standpoint than is “emphasis™

<!-- ELEMENTS CONTENT -—>
<!ELEMENT list (item¥)>

<!-- ELEMENTS NAME VALUE DEFAULT -->
<V'ATTLIST list compact (compact) {IMPLIED

emphasis (0]1]2]3) O
>

C.1.2 OMITTAG: Tags May be Omitted

A type definition establishes the possible variations in structure among documents of its type. An individual
document, therefore, need not contain as much markup.
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C.1.2.1 Tag Omission Concepts

Assume that a class of magazine article documents, with a Gl of “article”, has the following type definition:

<t-- ELEMENTS CONTENT >

<!ELEMENT article (title, body) >

<!ELEMENT title (ffPCDATA) >

<!ELEMENT body (p*) >

<!ELEMENT p ({##PCDATA | list)* >

<!ELEMENT list (item+) >

<!ELEMENT item (##PCDATA, (p | 1list)*) >
The full fharkup for an instance of an article might JooK something ke this:

<article>

<title>The Cat</title>

<body>

<p>A|cat can:

<list>

<item>jump</item>

<item>meow</item>

</ligt>

</p>

<p>It has 9 lives.

</p>

</body>

</article>

Note thdt the type definition says that a paragraph cannot immediately contain another pa
bnly text characters and lists. Similarly, a list/item cannot immediately contain anothef list item (even
though i{ could contain another list). As a result, the'markup can be minimized by omitting m

contain
tags:

<art
<tit

<body>

<p>A

<list>
<ite¥>jump

<ite
</1li
<p>I
</ar

It is pos
(becaus
paragra

jcle>
| e>The Cat</title>

cat can:

>meow

t>

t has 9 lives)
ficle>

b an {tem cannot contain an item). The paragraph end-tag is omissible by the sam
bh-cannot contain another paragraph)

ragraph; it can

hny of the end-

ible toomit the item end-tag: the occurrence of another item indicates the end of thle previous one

e reasoning (a

Finally, it is logical that the end of an element should also be the end of everything it contains. In this way, the

article e

(The ma

nd-tag ends the body and the last paragraph as well as the article.

rkup could be minimized still further, as the reader will no doubt realize.)

C.1.2.2 Specifying Minimization

Markup minimization is a good thing, but not if it makes it harder to detect markup errors. In the last example,
had the list end-tag been omitted, it would have been implied by the article end-tag, just as the body end-tag

was.
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<article>

<title>The Cat</title>
<body>

<p>A cat can:

<list>

<item>jump

<item>meow

<p>It has 9 lives.
</article>

This would not have been the author’s intention, though, as the last paragraph would erroneously have been
made part of the last item in the list.

To prevent sUch misinterpretations, there are two parameters on the element declaration that s;Lecify the
omitted tag minimization that is allowed for an element. When “OMITTAG YES” is specified-on the SGML
declaration, tHe omitted tag feature is enabled, and the two minimization parameters are then'requ|red in all
element declafations.

C.1.2.3 End-tagy Omission: Intruding Start-tag
An end-tag is pmissible when its element’s content is followed by the start-tag of an element that canjnot occur

within it. Thit was the case for the paragraph and item end-tags in the (article example. Thq element
declarations would look like this:

<!=-- ELEMENTS MIN CONTENT >
<!ELEMENT p - 0 ({#PCDATA | list)* >
<!ELEMENT list - - (item+) >
<!ELEMENT item - 0 ({fPCDATA, (p | 1list)*) >

and have the following meaning:

a) The “MIN” heading identifies a pair of parameters for start-tag and end-tag minimization. Both
parameters must be specified.

b) The “O”|indicates that omitted tag minimization is allowed for the end-tag of the “p” and “item” ¢lements.
c) The hyphen is the minus delimiter; jtindicates that no minimization is allowed for the start-tags.
Recall that ar{ end-tag must always-be-omitted if an element has empty content, because anything that foliows
the start-tag must then be part of-the containing element. Although this rule has nothing to do with markup
minimization,|it is helpful to matk'the “O” as a reminder that no end-tags will be found in the document.

<!ELEMENT figref -“O-EMPTY>

C.1.2.4 End-tag Omission: End-tag of Containing Element

A contained elemént’s end-tag is omissible when it is followed by the end-tag of an element that contgins it.

<t-- ELEMENTS MIN CONTENT >
<!ELEMENT list - - (itemt) >
<!ELEMENT item - 0 ({fPCDATA) >

The above declaration allows the end-tag of the third item to be omitted from the following list, because it is
implied by the list end-tag:

<list>

<item>This is the first item (what else ?)</item>
<item>This is the second item.</item>

<item>This is the third and last item.

</list>
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C.1.2.5 Start-tag Omission: Contextually Required Element

A start-tag is omissible when the element type is contextually required and any other element types that could
occur are contextually optional.

Combined with the other minimization discussed previously, the element declaration would be:

<t-- ELEMENTS MIN CONTENT >
<!ELEMENT list - - (itemt) >
<!ELEMENT item 0 O (#PCDATA) >

and the list could be marked up like this:

<list>
This is|the first item (what else ?)
<item>Tnis is the second item.
<item>This is the third and last item.
</list>

The start-tag was omissible for the first item because it was required; it could nottbe-Omitted for the pubsequent
items becaufge they were optional.

Even when dn element is contextually required, its start-tag cannot be omitted if the element type hps required
attributes or|a declared content, or if the instance of the element is empty:

C.1.2.6 Compination with Short Tag Minimization
When short {ag and omitted tag minimization are both enabled\@mpty start- and end-tags are treatefl uniformly:

they are givén the Gl of the most recent open element. Theitwo forms of minimization can be used {ogether, as
in the follow|ng example:

<l-- ELEMENTS MIN CONTENT >
<!ELEMENT p - 0 ({}PCDATA | ‘list)* >
<!ELEMENT 1list - - (itemt) >
<!ELEMENT item 0 O (#PCDATAy (p | list)*) >
<list>

<item>This is the first item~(what else ?)
<>This lis the second item.

<>This [is the third and Tast item.

</list>

Note that it \vas necessarydo)say “ </list>" instead of “ </>" at the end, because the latter would have meant
“item end-tag”, rather thdmn “list end-tag”. Alternatively, * </> </>" could have been entered to|mean “end
the item, thgn end thelist”.

Now considér whathappens when the markup is minimized further by removing the first item start-tag:

<list>
This is the first item (what else ?)
<>This is the second item.

<>This is the third and last item.
</list>

The identical results are achieved because when the first empty tag was encountered, “item” and not “list” was
the open element, even though “item” was implied by “O” minimization rather than entered explicitly.

C.1.2.7 Markup Minimization Considerations
Short tag minimization requires the user (and the markup parser) to know the current location in the

document’s structure, and to understand attribute list declarations. Omitted tag minimization, though, also
requires knowledge of the element declarations.
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This difference should be considered in deciding what kind of minimization the user can be expected

to handle

properly, as omitting a tag could result in a document that, while free of SGML errors, is not what the user

intended.

C.1.3 SHORTREF: Short Reference Delimiters May Replace Complete Entity References

Short references are single characters or short strings that can replace complete delimited entity references.
They can be used to emulate common typewriter keyboarding and to simplify the entry of elements with

repetitive structures.

C.1.3.1 Typewriter Keyboarding: Generalized WYSIWYG

Some word prgcessors offer text entry operators an interface similar 1o that of the typewriters on wh ch many
operators wer¢ trained. On typewriters, each function key produces an immediate formatting result as it is
struck: a carrigge return starts a new line, a tab key generates horizontal space, and so on. Waord prpcessors

that emulate this characteristic of typewriters are sometimes known as “WYSIWYG” systems—for
see is what yoy get”.

“

what you

The characterq produced by function keys are specific processing instructions. Like alhprocessing ins{ructions,

they limit a dJocument to a single formatting style, executable only on machines that under
instructions.

SGML, though| can offer the benefit of familiar typewriter keyboarding whilexétill maintaining the ge

stand the

nerality of

the document| With short references, typewriter function key charactersican be interpreted as dgscriptive

markup. For ekample, the declarations

<VENTITY | ptag STARTTAG "p'' >
<! SHORTREF wysiwyg "&fTAB;" ptag
"&#RS;&IRE;" ptag >

map both the tab and the line feed, carriage return sequence (empty record) to the start-tag for a ppragraph
element. The hctual formatting for a paragraph depends/ as always, on the application procedure, jus} as if the

start-tag had Heen entered explicitly. But the entry-device still produces the tabbing or extra line ca

Iled for by

the function chlaracters, thereby giving the user thésimmediate visual feedback that is such an important aspect

of WYSIWYG systems.

The markup ¢leclarations have effectively-created “generalized WYSIWYG”, in which typewrite

r function

characters arg interpreted as generalized” markup while retaining their visual effect. Moreover, the|user can

freely intermiy generalized WYSIWYG with explicit tags, using whichever is most convenient for a

barticular

part of the dogument. This ability_ean be particularly helpful for complex elements, such as multipage tables
with running headings, wherectypewriter functions do not offer a convenient and generally accepfed entry

convention.

C.1.3.2 Typewriter Keyboarding Example: Defining a Short Reference Map

With short reférences:” a user can create SGML documents with common word processing entry co
rather than cqnscious entry of markup. A large number of character strings are defined as short
delimiters in t ining “invisible"” function characters and the
mark are particularly useful for supporting common keyboarding; they are:

String Description

&#TAB,; Horizontal tab

&#RE; Record end

&#RS; Record start

&#RS;B Leading blanks (record start, one or more spaces and/or tabs)
&#RS;&HRE; Empty record (record start, record end)

&#RS;B&#RE; Blank record (record start, one or more spaces and/or tabs, record end)
B&#RE; Trailing blanks (one or more spaces and/or tabs, record end)
&#SPACE; Space

BB Two or more blanks (two or more spaces and/or tabs)

”

Quotation mark

rventions,
reference
quotation
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Each short reference delimiter can be associated with an entity name in a table called a “short reference map™.
A delimiter that is not “mapped” to an entity is treated as data. Entity definition is done in the usual manner,
with an entity declaration. The mapping is done with a “short reference mapping declaration”. The following
example defines an empty record as a reference to the paragraph start-tag:

<IENTITY ptag "<p>'">
<! SHORTREF mapl "&#RS;&#RE;" ptag>

The “SHORTREF” declaration defines a map named “map1”. The map contains only one explicit mapping: the
empty record short reference is mapped to the entity “ptag”. Whenever this map is current (explained later),
an empty record will be replaced by the entity reference. For example,

Last paragraph text.
Next paragraph text.
will be inferpreted as
Last paragraph text.
&ptag|;
Next jparagraph text.
which will instantaneously, upon resolution of the entity reference, be réinterpreted as
Last jparagraph text.
<p>
Next [paragraph text.
As no otHer shorl reference strings were mapped, they will be treated as data while this map is cyirrent.

C.1.3.3 Typewriter Keyboarding Example: Activating-a Short Reference Map

Normally, a map is made current by associating its name with an element type in a “short feference use”
declaratipn. The following example causes.“map1” to become the current map whenever a “chapter” begins:

<!USHMAP mapl chapter>

Whenevdr a chapter begins, map1-will become current and will remain current except witlin any nested
subelements that are themselyes associated with maps.

A short reference map need-not be associated with every element type. An element that has npne will simply
use whichever map is cGrréent at its start. In the following example, the quote and chapter elemepts have maps,
but the ppragraph elentent does not:

:<p>" LT paragraph start-tag -- >
<quote>" >

"</quote>" >

"S#RS;&#RE;" ptag

1t

qtag >
<!SHORTREF gmap T gendtag>
<IUSEMAP  chapmap chapter>
<!USEMAP  qmap Q>
<!ELEMENT chapter (p*) >
<!ELEMENT p (q|#PCDATA)* >
<!ELEMENT ¢ (ftPCDATA) >

When a paragraph element begins, “chapmap” will remain current; it maps the quotation mark to the “qtag”
entity, which contains the quote start-tag. Once the quote element begins, “qmap” becomes the current map,
and the quotation mark will be replaced by a reference to the “qendtag” entity, which contains the quote end-
tag. Atthe end of the quote, the paragraph element resumes, and with it the “chapmap” short reference map.
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The markup
<chapter<p>Here is "a quotation" in the text.</p>
is now the equivalent of
<chapter<p>Here is <quote>a quotation</quote> in the text.</p>
The declarations allow the quotation mark to serve as the start-tag and end-tag of quotation elements, rather
than being treated as data. Formatting procedures could therefore use opening and closing curved quotation

marks to distinguish the start and end of the quotation, which would not otherwise be possible with normal
typing conventions.

Incidentally, when declaring an entity whose replacement text is a tag, the following forms of entity dgclaration
can be used:

<IENTITY Q{tag STARTTAG "quote' >
<1ENTITY hendtag ENDTAG "quote" >

The “STARTTAG” and “ENDTAG" keywords allow the tag delimiters to be omitted. [They also allow a $ystem to
optimize the handling of the entity because it knows it will most likely be used as a‘tag rather than as data.

Short entity rdferences can be used only in elements whose content was_defined by a model (that fis, not in
CDATA or RCIATA). They cannot be used in attribute values or declaratiop.parameters.

C.1.3.4 Tabular Matter Example
Many printablp characters are defined as short reference delimiters in the reference concrete syptax (see

figure 4). Thepe characters can be used as substitutes for the more lengthy general entity referencps, which
allows a more|concise and visual style of markup when appropriate, as in tables:

<!ENTITY [ row "<row><col>" >
<IENTITY | col "</col><col>" >
<IENTITY | endrow "</col></row>" >
<!SHORTRHF tablemap "(" row

IIIII CO].

"Y" endrow->

<!USEMAP | tablemap table>

<!ELEMENT] table (row*)>

<!ATTLIST table columns NUMBER #REQUIRED>

<!ELEMENT row (col¥)>
<1ELEMENT col (#PCDATA)>
<!>

<table cqlumns=3>

(rowl,coll|rowlyeol2|rowl,col3)
(row2,coll|row2,col2|row2,col3)
(row3,coll|rew3,col2|row3,col3)
(row4,colllrows,col2|rows,col3)

</table>
<!>

The example allows the parentheses and the vertical bar (|) to be used as entity references. (As short
references are only recognized in content, there is no danger of the vertical bar being construed as an or
connector.) The text will resolve to the following:

<table columns=3>
<row><col>rowl,coll</col><col>rowl,col2</col><col>rowl, col3</col></row>
<row><col>row2,coll</col><col>row2,co0l2</col><col>row2,col3</col></row>
<row><col>row3,coll</col><col>row3,col2</col><col>row3, col3</col></row>
<row><col>rowk, coll</col><col>row4,col2</col><col>row4,col3</col></row>
</table>
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The “tablemap” is current only during the table so that the short reference delimiters can be used as data in

the rest

of the document.

C.1.3.5 Special Requirements

Although short reference maps are normally associated with specific element types, it is possible to use a short
reference use declaration to select one arbitrarily:

<figure>

Opening text of figure (uses normal figure map).

<IUSEMAP graphics -- Enable character graphics short refs -->
Remaining text of figure (uses "graphics' map).

</figure>

The map)

element
only to t
be activ

It is pos
name. T

be curre

Short ref]

been m
word pr

referenc
c14 O

The data

tags whi

The tech
almost flee of markup. The following list, for example, has no visible explicit markup within it:

named in the declaration (here “graphics”) replaces the current map for the most r
here “figure”), just as if it had been named on the “figure” element declaration. How

ed with a short reference use declaration, but for later figures it will become’current au
Lible to cancel all mappings by using the reserved map name “#EMPTY” instead of

he “empty” map, which causes all short reference delimiters to be treated as data (or s
nt under the same circumstances as a normal map would have been.

brences, though powerful, are not adequate for interpreting arbitrary existing document
rked up with SGML. They are intended to let a user supplement normal SGML marku
cessing entry conventions. In conjunction with the.other markup minimization teg
bs make it possible to eliminate most conscious markyp, even without an “intelligent” w

ATATAG: Data May Also be a Tag

tag minimization feature allows a content'model to define data characters that will be
e remaining part of the data content.

niques of markup minimization discussed so far go a long way toward creating tey

is instance of a figure, not to any other. If the normal figure map is required’later in this

beently started
pver, it applies
figure, it must
omatically.

a normal map

pparators), will

5 as if they had

p with familiar
hniques, short

brd processor.

interpreted as

t that appears

C.1
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<!ENTITY itemtag
<!SHORTREF listmap
<!USEMAP listmap
<t-- ELEMENTS
<!ELEMENT joblist
<!ELEMENT jobitem
<joblist>

Sharon Adler,
Larry Beck,

Anders Berglund,
Aaron Bigman,

STARTTAG jobitem --JOBITEM start-tag-->

"&#RS;" itemtag >
joblist>

MIN CONTENT -->

- - ( jobitem+)>
-0 (#PCDATA)>

Vice Chairman
Secretary
Publisher
Past Member

Jim Cox, Past Member
Bill DaviF, ChaiTman
Joe Gangepmi, Member
Charles Gpldfarb, Editor
Mike Goodffellow, Consultant
Randy Gropes, Member

Charles Ljightfoot,
Sperling Martin,

Bettie McpPavid Mason,

Jim Mason

Lynn Pricp,
Stanley Rfice,
Norm Schalpf,
Craig Smifh,

Joan Smith,

Ed Smura,

Bill Tunnficliffe,
Kit von Spck,
</joblist

Past Member
Past Member
Consultant
Member
Theoretician
Pioneer
Observer
Theoretician
Publicist
Member
Member
Member

The end-tag fof each “jobitem” but the last is omissible because it is followed by a jobitem start-tag. The last is
implied by the|end of the list. The start-tags are present explicitly, but not visiliie, because they are ih entities
referenced by|a non-printing short reference delifniter (the record start). The list thus appears cgmpletely

marked up with only two tags consciously enteréd)by the user, but there is more that could be done.

The element declaration states that a “jobitem” is merely a sequence of characters. A reader, howevér, sees it
as containing separate “name” and “job’)elements because the comma and spaces identify the jop title as
clearly as a [start-tag would have. ‘Such a situation,

in which the conventions used in the {lata can
unambiguously identify elements within it, is known as data tag minimization.

The SGML dafa tag feature allows these conventions to be expressed in an element declaration thiough the

use of a data tag pattern:

<t-- ELEMENTS MIN  CONTENT -->

<!ELEMENT| jobitem
<!ELEMENT| wnfame
<!ELEMENT| “job

-0 ([name, "s ") " "]) jOb)>

00 (#fPCDATA)>
00 (#fPCDATA)>

The declaration states (among other things) that:

a) The start-tag for a “name” is omissible because it must be the first thing in a “jobitem™.

b) The “name” end-tag is omissible when it occurs in a “jobitem”, because it is implied by the comma and
spaces of the data tag pattern.

c) The “job” start-tag is omissible because a “job” element is not allowed in a “name”.

d) The “job” end-tag is omissible because it is implied by the end of the “jobitem”.

The complete declaration for the “joblist” would appear as follows:
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<1ENTITY itemtag STARTTAG jobitem --JOBITEM start-tag-->
<!SHORTREF listmap "&#RS;" itemtag >
<IUSEMAP listmap  joblist>

<t-- ELEMENTS MIN CONTENT -->

<!ELEMENT jobitem - O ([name, ", ", " "], job)>
<!ELEMENT name 00 (##PCDATA)>

<IELEMENT job 00 (#PCDATA)>

Characters are normally either data or markup, but not both. The essence of data tag minimization is that
characters are both data and a tag at the same time. A data tag is an end-tag that conforms to a data tag
pattern that follows the data tag’s element in a data tag group in its containing element’s model. In the above

example, the data tag group is

[name’ "’ "’ 1"t Il]

The group is a seq group, bracketed by the “data tag group open” (dtgo) and “data tag grouf close” (dtgc)
delimiter$ (normally “[” and “]"), instead of the usual group delimiters, to indicate-its special [nature. There

are three|tokens in the group:

a) The|Gl of the minimizable element:

njame

b) The|data tag template, which in this case is a single literal, but could also be an or grolip made up of
litenals:

" "
3

Thelliteral means “a comma followed by a space”.

c) A data tag padding template (which is optional):

" n

It mleans that zero or more spaces could follow the required comma and space to constitute{the data tag.

Thus, any string consisting of a comma‘and one or more spaces that occurs after a “name” element begins in a
“jobitem[ will be construed as the ‘mame” end-tag. It will also, however, be considered part of|the data of the

i

“jobitem|’.

Note the [differences betweena data tag and a short reference whose entity is an end-tag:

a) Thd short reference’string is markup, not data.

b) Theg shortréeference is recognized in any element whose map has it mapped to an entity. [The data tag is
recpgnized-only when its element is open and the containing element is that in whose model the data tag

group-occurred.

c) The short reference is a constant string; the data tag can be any of a number of strings that conform to the
data tag pattern.

Data tag minimization is useful for applications that analyze text. The following example uses data tags to
identify sentences and words within a paragraph:
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SIRNTITY % stop " USREY | T SREY | )
e I I T O T

<!ENTITY % pause '( x "" | :&#RE;"" | :, x | x,&#RE;: |
'l; 11 I ";&1;RE;" I ": " I ":&1#RE; 7"
") " l ")&ifRE; " l ”" ’ ) " | 1" ’ )&1#RE ; "
"; ) " I " 3 )giﬁgg, " | " 3 ? 1" I ”" N ?Z#;EIE?‘:"
"y, TSRS | )5 | ") 36HRES

): | "):&4RE;" ) >

<!ELEMENT p -0 ([sentence, %stop;]+)>

<1ELEMENT sentence 0 O ([word, %pause;, " "]+)>

<!ELEMENT word 00 (#/PCDATA)>

<p>The fi
The secon

here.

This is t
fourth se

</p>

In the exampl
the last in eac

The sentence

tag is recogniz

Care must be faken with text entry when using data tag minimization, I the following example, an abh
will erroneous

I wonder

will read

The following
reference del

Char

L
]

C.1.5 RANK

rst sentence ends here.
]l sentence ends

he third sentence. The
htence ends, not here!, but here!
6

h sentence have a data tag that conforms to this pattern.

bnd-tag is a “stop” character string that ends with either a recerd end or two spaces.

y be treated as a sentence end-tag:

whether Mrs.
this.

G.

iter set:

e Meaning
(o) Data tag group open.
C Data tag group close-

: Ranks May be Omitted from Tags

. a word end-tag is a “pause” character string followed by zero or more spaces. All V

ed, an omitted end-tag for the last word is implied by the usdal)“end of containing eleme

ist summarizes the delimiters enabled by )the data tag feature and their character strin

j?
DTC
DTC

ords but
When the
nt” rule.

reviation

gs in the

The rank of an element is its level of nesting. In many document types, rank is only implied by the beginning

and ending of

Some markup

hested elements)such as lists, and is never specified explicitly in the document markup

designers, though, prefer to use explicit rank designations for some elements, such as

and paragraphs (for example, p1, p2). Such elements tend to have declarations like:

headings

<t-- ELEMENTS MIN CONTENT -->
<!ELEMENT_pi - O (§/PCDATA, p2%)>
<!ELEMENT p2 - O (#fPCDATA, p3%*)>

<IELEMENT p3
<IELEMENT pk

- O ({fPCDATA, p&*)>
- O (§#fPCDATA)>

and document markup like:

<p1>Text

of 1st level paragraph.

<pl>Another 1st level paragraph.
<p2>Nested 2nd level paragraph.
<p2>Another 2nd level paragraph.

<pl>Back
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The SGML RANK feature offers a more convenient way of specifying rank explicitly. An element can be
designated a ranked element by dividing its Gl into a rank stem and a rank suffix, which must be a number.

<t-- ELEMENTS
<!ELEMENT p 1
<IELEMENT p 2
<IELEMENT p 3
<!ELEMENT p &4

MIN CONTENT -->

O (#PCDATA, p2#*)>
O (#PCDATA, p3*)>
O (#PCDATA, ph*)>
O ({#fPCDATA)>

When the rank feature is used, a rank stem can be entered in a tag instead of the complete Gl. The complete Gl

will be derived from the stem and the last rank suffix specified for an element with that stem.

<p1>Text of 1st level paragraph.
<p>Anpther 1st level paragraph.
<p2>Npsted 2nd level paragraph.
<p>Anpther 2nd level paragraph.
<p1>Bjack to 1st level.

A group ¢f element types can share the same rank if they have identical contentimodels. Such a
a ranked
paragraphs, each might contain any of the three at the next level down. Theé.declaration

<t-- ELEMENTS MIN CONTENT -->
<!ELEMENT (p|n|b) 1 - O (#PCDATA, (p2|n2|b2)¥*)>
<!ELEMENT (p|n|b) 2 - O (#PCDATA, (p3|n3|b3)¥*)>

s (p4|nk|bb)*)>

<p1>Text of 1st level paragraph.
<n>Numbered 1st level paragraph.
<p2>Nested 2nd level paragraph.
<b>Bylleted 2nd level paragraph-
<pl1>Hack to 1lst level.
C.2 LINK Features: SIMPLE, IMPLICIT, and EXPLICIT

The discussion thus far has peen confined to markup for a single document type: the logic

others.

SGML supports muitiple document types in two different ways:

group. For example, if a document had normal paragraphs, numbered paragraphs

group is called
and bulleted

hl, or abstract,
Iment is also a

gical structure
vo-dimensional

, Bnd lines.

and possibly at
yout structure.

a) Link process definitions: document type definitions can be linked to specify how a document can be
transformed from one type (the “source”) to another (the “result”); for example, how the markup that
would describe the data in terms of the result layout structure should be generated from the source logical

markup.

b) Concurrent document instances: the markup for instances of multiple document ty

concurrently in a single document.

C.2 LINK Features: SIMPLE, IMPLICIT, and EXPLICIT

pes can exist
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C.2.1 Link Process Definitions

Link set declarations can be used in applications such as formatting to specify how logical elements in the
source (for example, paragraphs or list items) should be transformed into layout elements in the result (for
example, text blocks).

For example, if “para” and “item” elements were defined in the source, and a “block” element were defined in
the result with an “indent” attribute, then

<ILINK docset para block [ indent=3 ]
item block [ indent=5 ]
>

would cause alparagraph to be formatted as a text block with an indent of 3. List items would alsochefpormatted
as text blocks, put with an indention of 5. The source text:

<item>Text of list item.</item>
would becomelthe result text:
<block inflent=5>Text of list item.</block>

For all other ¢ases (assuming SHORTTAG minimization), all other attributes of the block would hpve their
default values,|as defined in the block’s element declaration.

The LINK featul:es are described in detail in clause 12.
C.3 Other Features

The remaining|features are:

CONCUR means that instances of the specified’ number of document types (1 or more) may occur
concurrently with the base documenttype.

sSuBDOC means the specified number of'@pen subdocument entities (1 or more) may be nesfed in the
SGML document.

FORMAL means that public identifiers are to be interpreted formally.

C.3.1 CONQUR: Document Instances May Occur Concurrently

It is sometimek useful to maintaindinformation about a source and a result document type simultaneoysly in the
same documeht, as in “what you-s€e is what you get” (WYSIWYG) word processors. There, the user gppears to
interact with the formatted output, but the editorial changes are actually made in the source, whigh is then
reformatted fof display.

There are alsb cases™i which even more than two such “views” of the document can be useful} such as
maintaining nultiple~formatted results for instant display on both a CRT and a printer while still having the
logical documgnt type available for other applications.

The concurrent document instance feature supports multiple concurrent structural views in addition to the
abstract view. It allows the user to associate element, entity, and notation declarations with particular
document type names, via multiple document type declarations.

The document type names are then prefixed to tags and entity references, thus permitting multiple alternative
sets of start-tags, end-tags, and entities to be used in a document in addition to the base set. Other markup and
data can be associated with an instance of a particular document type by means of marked sections whose
“INCLUDE"” or “IGNORE" status is set by a qualified keyword associated with that type.

In the previous example, if the layout document type were called “layout”, the concurrent markup for the
formatted list item would be (without markup minimization):
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<item>

<(layout)block indent=5>Text of list item.
</item>

</(layout)block>

C.3.2 SUBDOC: Nested Subdocument Entities May Occur

A document in SGML is made up of one or more entities. The one in which the document begins is called an
“SGML document entity”; it is the one that contains the SGML declaration that identifies the features and
concrete syntax used throughout the document. The SGML document entity also contains one or more
document type definitions, and is marked up to conform to one or more of those definitions.

An entity|that conforms to SGML markup is called an “SGML entity”. An SGML entity can contaip references to
“non-SGML data entities” that contain only data that cannot be parsed, or to other SGMLOentjties that don't
contain their own document type definitions, called “SGML text entities”.

When thé subdocument feature is used, an SGML entity can also contain references\to “SGMU subdocument
entities” ] which do contain their own document type definitions. An SGML subdocument entity nmpust conform to
the SGMIL declaration of the SGML document entity, but in other respects it establishes its owp environment.
The document types and entity declarations of the entity referencing a subdoeument are suspe ded while the
subdocunent entity is open, and restored when it ends. Current rank begins-anew in the subdgcument, as do
unique identifiers, so there can be no ID references between the SGML document and its subdocpments.

Subdoculments are referenced in the same manner as non-SGML data’entities. A general entity reference can
be used|anywhere in content that it can be recognized, and where a data character could ogcur (that is, in
mixed c@ntent or in replaceable character data). Alternatively;:an element can be declared to have a general
entity name attribute that locates the subdocument entity:

<!ENTITY artl SYSTEM SUBDOC>
<!ELEMENT article - - EMPTY>

<VATTLIST article file ENTITY #REQUIRED>
<1>

<p>This topic is treated in the pext article.</p>
<artjcle file=artl>

Note tha} the element type need not béthe same as the document type of the subdocument entity. The latter is
specified by the document type declaration within it.

This feafure allows separately created documents of various types to be incorporated into a sipgle document,
such as pn anthology.

C.3.3 FORMAL: Public Identifiers are Formal

When th|s featuresis'‘used, public identifiers have a formal structure with a number of component

7

a) An|owneridentifier, which can be an ISO publication number, an identifier that conforms tp a registration
star\dard to guarantee uniqueness, or a private (“unregistered”) identifier.

b) A public text class, which identifies the kind of text being registered: SGML document, entity set,
document type definition, and so on.

c) A public text identifier which names the registered text.
d) A designation of the natural language used, in the form of a standard two-character name.

e) An optional version, which identifies the output devices supported for device-dependent public text that is
available in versions for more than one device. A system can automatically substitute the best version for
the device in use during a given process.
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Annex D

Public Text

(This annex does not form an integral part of this International Standard.)

SGML specifies how markup such as generic identifiers, attributes, and entity references is recognized, but no
specific Gls or other names are part of the language. The vocabulary is made up by users to meet their needs,

and is defined in the document type and link process definitions.

Substantial behefit can be derived from individual use of SGML (as was the case with earlier genef|c coding

and generalizéd markup language designs). However, trade organizations, technical societies, a
groups desiring to interchange documents could benefit further by sharing document type definitions
markup constrficts.

nf similar

nd other

To this end, SBML includes a syntax for referencing text with public identifiers. This, annex descriles some

applications fof public text, and defines some public entity sets for immediate use.

D.1 Element Sets

Sets of elemerlt declarations can be created for elements that normally dejhot exist as independent dgcuments,
but which can pccur in a variety of document types.

D11 Coano
There are certhin elements that have well-recognized common,forms that can occur in a variety of do

n Element Types

Some involve $pecialized data content notations as well (seé’below).

Some examplés from the United States, with sources of existing specifications, are:

a)
b)
c)
d)
e)

Legal citations (Harvard Law Review)

Mathemadtical formulas (Association of American Publishers)

Chemical formulas (American ChemicakSociety)

Bibliography entries (Library of Congress)

Name anid address (direct mail organizations, directory publishers, telephone companies)

D.1.2 Pro Fprma Element Types

There are a number of element configurations that occur in a variety of documents and elements, b
with differencks in the GIs¢or other variations. Public pro forma descriptions of such configuratic

serve as guid¢s for constricting specific descriptions that a user might require.

Examples of such elements are:

a)
b)
c)
d)
e)

D.2

Paragraph {for typical formatting applications)

cuments.

it usually
ns would

Paragraph (for detailed syntactic or other analysis)
Tables

Nested ranked paragraph structures

Lists

Data Content Notations

There are commonly used data content notations that could be adapted for use with SGML and given public
identifiers.

For example, the EQN mathematical notation could be adapted as follows:

110
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a) The commands that indicate the start and end of an EQN statement are not needed, as the tags for a
formula element would serve that function.

b) The remainder of EQN could be used unmodified as the data content notation (possibly supplemented by
descriptive markup for some of the mathematical elements).

<p>The formula,

<g><formula notation=EQN>E equals m
times c¢ squared</formula></q>

should provide speedy enlightenment.</p>

D.3 Variant Concrete Syntaxes

The shunined character identification and function character identification parameters of the reféfence concrete
syntax were chosen to maximize the chance of successful interchange with the widest possiblle set of SGML
systems.| Unlike dedicated word processors, text processing applications frequently residetin opErating system
environn{ents over which they have no control, and which do not necessarily conform to SO standards
governinf system architecture and communications. In such cases, a bit combinatiomthat SGML would treat as
data might be interpreted as a control character by the operating system, resuiting in abnormdl behavior. To
prevent $uch errors, the reference concrete syntax prohibits direct occurrenee in the docunpent of any bit
combinafions that might be construed as controls, except for four universally recognized function characters.

For somg national languages, however, additional function charactérs are needed so that dode extension
techniqués can be used to allow keyboards and displays to respond'to changes in the charactgr repertoire as
text is ehtered or revised. This sub-clause defines two public variant concrete syntaxes that| allow function
charactels for code extension to occur in SGML entities in a.manner that prevents them, or] the additional
graphic d¢haracters, from mistakenly being interpreted as markup.

D.3.1 Multicode Concrete Syntaxes

The multjcode basic concrete syntax is described by-the SGML declaration concrete syntax parameter shown in
figure 11| Its public identifier is:

“1S0 |8879-1986//SYNTAX Multicode:Basic//EN"

The mullicode core concrete syntax isithe same as the multicode basic concrete syntax, exceptjthat “NONE” is
specified for the “SHORTREF" paramgter. lts public identifier is:

“1S0 |8879-1986//SYNTA% Multicode Core//EN"

These syntaxes allow markiipto be recognized only in the GO set because a shift to G1, G2, or G3 begins with a
function tharacter that §uppresses markup recognition.

The LSO|function restores markup recognition while shifting back to GO. It must be entered gfter an escape
sequenck occurste’allow further markup recognition.

NOTE — [rechhiques for device-independent code extension that allow mixed use of ISO 2022 and non-1SO 2022 devicgs are discussed in
clause E.3

D.4 Entity Sets

Tens of thousands of graphic characters are used in the publishing of text, of which relatively few have been
incorporated into standard coded character sets. Even where standard coded representations exist, however,
there may be situations in which they cannot be keyboarded conveniently, or in which it is not possible to
display the desired visual depiction of the characters.

To help overcome these barriers to successful interchange of SGML documents, this sub-clause defines
character entity sets for some of the widely-used special graphic characters. The entity repertoires are based
on applicable published and proposed International Standards for coded character sets, and current industry
and professional society practice.

D.4 Entity Sets 11
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SYNTAX

SHUNCHAR CONTROLS 0 1 2 3456 7 89 10 11 12 13 14 15 16 17
18 19 20 21 22 23 24 25 26 27 28 29 30 31 127 255
BASESET "ISO 646-1983//CHARSET
International Reference Version (IRV)//ESC 2/5 4/0"
DESCSET 0 14 0
14 1 "LSO in ISO 2022"
15 1 "LS1 in ISO 2022"
160 1142 16
128 14 UNUSED
142 1 "SS2 in ISO 2022"
143 1 "SS3 in ISO 2022"
144 112 UNUSED

FUNCTIPN RE 13
RS 10
SPACE 32
TAB SEPCHAR 9

-- Functions for graphic repertoire code extensdon --
-- Markup is recognized only in the GO set. <7

ESC MSOCHAR 27 -- Escape --
LSO MSICHAR 15 -- Locking-shift zexro<(GO set) --
Ls1 MSOCHAR 14 -- Locking-shift one (Gl set) --

-- LS1R, LS2, LS2R; LS3, and
LS3R are ES€ sequences --

SS2 MSSCHAR 142 -- Single-shift two (G2 set) --

SS3 MSSCHAR 143 -- Single-shift three (G3 set) --
NAMING| LCNMSTRT ""

UCNMSTRT ""

LCNMCHAR "-." -- Lowericdse hyphen, period are --

UCNMCHAR "-." -- same'as upper-case (45 46). --

NAMECASE GENERAL YES

ENTITY NO

DELIM GENERAL SGMLREF
SHORTREF SGMLREE
NAMES SGMLREF
QUANTIY SGMLREF

Figure 11 — Multicode Basic Concrete Syntax

NOTE — Entity repertoires are necessarily larger and more repetitious than character sets, as they deal in general with higher-level
constructs. For example, unique entities have been defined for each accented Latin alphabetic character, while a character set might
represent such characters as combinations of letters and diacritical mark characters. These public entity sets should therefore not be
construed as requirements for new standard coded character sets.

D.4.1 General Considerations
This sub-sub-clause discusses design criteria applicable to the public entity sets included in this annex.
D.4.1.1 Format of Declarations

The entity sets published here are definitional; the entity text simply consists of the entity name in square
brackets, and there is a comment describing the symbol, rather than a (possibly) device-dependent coded
representation of it:
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<1ENTITY frac78 SDATA "[frac78]'"--=fraction seven-eighths-->

If, as in the above example, the comment contains an equals sign, the description is essentially that given the
character in 1SO 6937, which also contains a visual depiction of the character.

If, as in the following example, the comment includes a name (of any length) preceded by a solidus, the name is
an identifier of a visual depiction of the character in MathSci, an expansion of mathfile, 26-Apr-85, published by
the American Mathematical Society, 201 Charles St., Providence, RI 02940, U.S.A..

<I1ENTITY frown SDATA "[frown ]"--/frown R: down curve-->

A comment can include an ISO 6937 description, one or more MathSci identifiers, or none or all of them.

NOTE — i the MathSci document, an identifier is preceded by a reverse solidus, rather than a solidus.

A commdnt can include a single upper-case letter, followed by a colon, as in the previous'example. The letter
indicates|that in conventional mathematical typesetting, the character is treated differently from an ordinary
charactet], as follows:

Letter [Treated as:
Relation (arrow)
Binary operator
Closing delimiter
|_.arge operator
Relation (negated)
Opening delimiter
Punctuation
Relation

DOVOZrOW™>»

D.4.1.2 Clorresponding Display Entity Sets
A system] will need to provide corresponding display entity sets for the output devices it supports, in which the
entity text is replaced by processing instructions or character sequences that will produce the|desired visual

depiction| The entity name and descriptive:comment would, of course, remain the same. For example, the
declaratipn

<1ENTITY frac78 SDATA "7/8"=-=fraction seven-eighths-->
might be|used in a display character entity set for output devices that did not support ISO 6937/2, while
<1ENTITY frac78 SDATA "&f##223;'"--=fraction seven-eighths-->

might be|used in an entity set for 8-bit coded devices that did. For a text formatter driving a phgtocomposer, a
declaratipn like the.following might be used:

<VENTITY £rac78 SDATA "?bf pi;&#l4;?pf" --=fraction 7/8-->

NOTE — Aii'ofthe entity declarations use the “SDATA” keyword as a reminder that the entity text could be system-spetific character data
that might require modification for different output devices and applications.

D.4.1.3 Entity Names

The entity names are derived from the English language. They were chosen for maximum mnemonic value,
consistent with the logical and systematic use of abbreviations.

NOTE — Translations may be desired for other languages.

The entity names are case-sensitive, so the case of letters within the name can identify the case of the
character, indicate the doubling of a line, or be used for some other convention.
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The entity names are limited to six characters in length, and employ only letters and numerals, so th
used with a variety of concrete syntaxes.

ey can be

NOTE — If shorter names are desired for frequently used entities, they can be defined in the documents where the frequent use occurs.

Some characters have different semantic connotations in different application contexts. Multiple ent
defined for some of them.

ities were

NOTE — If a different name would be more expressive in the context of a particular document, the entity can be redefined within the

document.

D.4.1.4 Organization of Entity Sets

The entity setg were organized principally to reflect the structure of the ISO 6937 character sets; or

to group

large numbers|of similar characters together. This organization is not likely to be optimal for most applications,

which will normally require a mix of entities from a number of sets. Permission is granted to.copy all
the public enti
provided the |9
included in thel new set.

NOTE — Ifthe s

should be declaregl for one of them within the document.

D.4.2 Alphabpetic Characters
This group of ¢

capitalized in {he entity name when the entity represents its capital form.

D.4.2.1 Latin
This entity set|consists of Latin alphabetic characters.used in Western European languages, other tha
UC Letter and|LC Letter.

<!-- (C) |International Organization for Standardization 1986

Pern
conf

ission to copy in any-form is granted for use with
orming SGML systems-and applications as defined in

y sets in this sub-clause in any form for use with conforming SGML systems and app
O copyright notice (including the permission-to-copy text) is included in allcopies. In p
entities can b¢ copied from a number of public sets to form a new set, provided the ISO copyright

hme entity name occurs in more than one public set, and both are needed in a document, an entity with a diff

haracter entity sets uses a consistent naming scheme in which the character, or a trans
of it, is followefd by an abbreviation for the accent, and/or a desigrator of a non-Latin alphabet. The ch

pr part of
lications,
articular,
notice is

erent name

literation
aracter is

h those in

IS0 (8879, provided this-notice is included in all copies.
-—>
<!-- Chaijacter entity,set. Typical invocation:

<!ENTITY % ISOlatl PUBLIC

"1SO 8879-19867/ENTITIES Added Latin 1//EN">

%IS(Qlatl;
-->
<1ENTITY |aacute SDATA "[aacute]'--=small a, acute accent-->
<1ENTITY |Aaéute SDATA "[Aacute]''--=capital A, acute accent-->
<VENTITY |a¢irc SDATA "[acirc ]"--=small a, circumflex accent-->
<!ENTITY Acirc SDATA "[Acirc ]| --=capital A, circumflex accent-->
<1ENTITY agrave SDATA "[agrave]''--=small a, grave accent-->
<1ENTITY Agrave SDATA "[Agrave]'--=capital A, grave accent-->
<3ENTITY Zring SDﬁTﬁ zEaring }x--=small ?,Aring-->
<!ENTITY Aring SDAT Aring ] --=capita , ring-->
<IENTITY atilde SDATA "[atilde]"--=small a, tilde-->
<!1ENTITY Atilde SDATA [Atilde]"-—=capita1 A, tilde-->
<IENTITY auml  SDATA "[auml ]!'--=small a, dieresis or umlaut mark-->
<=EN$ITY Auml  SDATA x[Auml ]"-—=capi§a1 A(,i dﬁeiesis or umlaut mark-->
<! i i -z i i -->
CIBIITY selis SO ety |1-—ssmel] 2o ditchons (ligature)
<1ENTITY ccedil SDATA "[ccedil]"--=small c, cedilla-->
<!ENTITY Ccedil SDATA "[Ccedil]'--=capital C, cedilla-->
<1ENTITY eth SDATA "[eth ]"--=small eth, Icelandic-->
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<!ENTITY ETH SDATA "[ETH ]"-- capital Eth, Icelandic-->
<1ENTITY eacute SDATA "[eacute]'--=small e, acute accent-->
<1ENTITY Eacute SDATA "[Eacute] --=capital E, acute accent-->

<!ENTITY ecirc SDATA ' [ec1rc ]"--=small e, c1rcumf1ex accent-->
<!ENTITY Ecirc SDATA ' [E01rc ]"--—capltal E, circumflex accent-->

<!ENTITY egrave SDATA ' [egrave] '--=small e, grave accent-->
<IENTITY Egrave SDATA ' [Egrave] --=capital E, grave accent-->

<VENTITY euml  SDATA "[euml ]"--=small e, dieresis or umlaut mark-->
<!ENTITY Euml  SDATA "[Euml ]"-— =capital E, dieresis or umlaut mark-->
<!ENTITY iacute SDATA ' [1acute] '--=small i, acute accent-->

<1ENTITY Iacute SDATA ' [Iacute] --—capltal I, acute accent-->

<VENTITY icirc SDATA "[icirc ]"--=small i, circumflex accent-->
<VENTITY Icirc SDATA ' [Ic1rc ]"--=capital I, circumflex accent-->

<VENT[TY igrave SDATA ' [1grave] --=small i, grave accent-->
<!ENT[TY Igrave SDATA ' [Igrave] ---capltal I, grave accent-->

<1ENTETY iuml  SDATA "[iuml ]"--=small i, dieresis or umlaut mark-->
<VENT[TY Iuml  SDATA "[Iuml ]"-— =capital I, dieresis or umlaut\mark-->|

<IENT[ITY ntilde SDATA "[ntilde]"--=small n, tilde-->
<!ENT[TY Ntilde SDATA "[Ntllde] --=capital N, tilde-->

<1ENT[TY oacute SDATA "[oacute]'--=small o, acute accent=+<>
<!ENT[TY Oacute SDATA "[Oacute] --=capital 0, acute acceént-->
<VENT[TY ocirc SDATA ' [oc1rc ]"--=small o, circumflex ‘accent-->

<IENT[ITY Ocirc SDATA ' [Oc1rc ]"--—capital 0, circumflex accent-->

<!ENT[ITY ograve SDATA ' [ograve] --=gmall o, grave@ccent-->
<!ENT[LTY Ograve SDATA ' '[0Ograve]''--=capital O, grave accent-->
<!IENT[[TY oslash SDATA "[oslash]"-——small o, slash-->

<IENT[TY Oslash SDATA "[Oslash]'--=capital O,pslash-->
<IENT[ITY otilde SDATA "[otilde]"--=small o, tilde-->

<I1ENT[ITY Otilde SDATA "[Otilde]"--=capital\O, tilde-->

<!ENTITY ouml  SDATA "[ouml ]"-- smallZo, dieresis or umlaut mark-->
1' --=capita1 0, dieresis or umlaut mark-->

<!ENT[ITY szlig SDATA "[szllg ]"--=small sharp s, German (sz ligature)--
I

<!ENT[ITY Ouml  SDATA "[Ouml

<1ENT[ITY thorn SDATA "[thorn ]"-~=small thorn, Icelandic-->

<!ENTJITY THORN SDATA "[THORN ]"—- =capital THORN, Icelandic-->

<IENTJITY uacute SDATA "[uacute]'--=small u, acute accent-->
<!ENTJITY Uacute SDATA "[Uacute] --=capital U, acute accent-->
<!ENTJITY ucirc SDATA ' [uc1rc ]"--=small u, 01rcumf1ex accent-->
<VENTJITY Ucirc SDATA ' [Uc1rc ]"—-—capltal U, circumflex accent-->
<IENTITY ugrave SDATA(" [ugrave] '--=small u, grave accent-->

<!ENTJITY Ugrave SDATA,' [Ugrave] '--=capital U, grave accent-->

<IENT[ITY wuml  SDATA "[uuml ]"--=small u, dieresis or umlaut mark-->
<1ENTITY Uuml SDATA "[Uuml ]"--—cap1ta1 U, dieresis or umlaut mark-->

<IENTITY yacute{SDATA "[yacute]''--=small y, acute accent-->
<!ENTITY Yacute SDATA "[Yacute] --=capital Y, acute accent-->

<IENTITY yuml  SDATA "[yuml ]"--=small y, dieresis or umlaut mark-->

This entifyset'contains additional Latin alphabetic characters.

<1-- (C) International Organization for Standardization 1986
Permission to copy in any form is granted for use with
conforming SGML systems and applications as defined in
1SO 8879, provided this notice is included in all copies.

-
<!-- Character entity set. Typical invocation:
<!ENTITY % ISOlat2 PUBLIC
"1S0 8879-1986//ENTITIES Added Latin 2//EN">
%1S01at2;
-

<1ENTITY abreve SDATA "[abreve]''--=small a, breve-->
<!ENTITY Abreve SDATA "[Abreve] '--=capital A, breve-->
<VENTITY amacr SDATA "[amacr ]'"--=small a, macron-->
<!ENTITY Amacr SDATA "[Amacr ]"--=capital A, macron-->

D.4 Entity Sets
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<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<1ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY

<!ENTITY {
<!ENTITY [ij

<!ENTITY

<!ENTITY [
<!ENTITY [

<!ENTITY

<!'ENTITY [i

<!ENTITY

<!ENTITY [j

<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
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aogon SDATA "[aogon ]"--=small a, ogonek-->
Aogon SDATA "[Aogon ]'"--=capital A, ogonek-->
cacute SDATA ' [cacute]"--—small c, acute accent-->
Cacute SDﬁTi {Cacute} —capi;al C, acute accent-->
ccaron SDAT ccaron =sma c, caron-->
Ccaron SDATA ' [Ccaron] -=capital C, caron-->
ccirc SDATA "[ccirc ]"--=small c, circumflex accent-->
Ccirc SDATA "[Ccirc ]:--=capita1 C, circumflex accent-->
" l__= -
gggz ggﬁ%ﬁ "{gggt %"--=zggiia§’C?OSOibzggvei->
dcaron SDATA "[dcaron]"--=small d, caron-->
Dcaron SDATA "[Dcaron]'"--=capital D, caron-->
SDATA "[dstrok] --=small d, stroke-->
SDATA "[Dstrok]"--=capital D, stroke-->
SDATA "[ecaron]'"--=small e, caron-->
SDATA "[Ecaron]"--=capital E, caron-->
SDATA "[edot ]"--=small e, dot above-->
SDATA x[Edot ]:--=capital E, dot above-->
- - -
SDATA " (Emacr 17 =capital , macton >
SDATA "[eogon ]'"--=small e 8gonek-->
SDATA " [Eogon ]"—-=capital’E, ogonek-->
SDﬁTﬁ nggcute}:--=smaii g, gcute accent=€>
SDAT. gbreve] --=sma g, breve-->
SDATA "[Gbreve]''--=capital G, breve-=>
SDATA "[Gcedil]:--=capita1 G, cedilla-->
SDATA "[gcirc ]"--=small g, circumflex accent-->
SDATA "[Gcirc ]"--=capital G, circumflex accent-->
SDATA "[gdot ]x--=sma11 g, det above-->
SDATA "[Gdot ]!'--=capital .Gy dot above-->
SDATA "[hcirc ]"--=small hj" circumflex accent-->
SDATA "[Hcirc ]"--=capital H, circumflex accent-->
SDATA "[hstrok]"--=small h, stroke-->
SDATA "[Hstrok]"--=c¢apital H, stroke-->
SDATA "[Idot ]ﬁ—-=capita1 I, dot above-->
" n__ . ——
SDATH [ 1macr [\Cmcapital 1) mmcron:
SDATA "[ijlig ]:--=sma11 ij ligature-->
SDATA "[1J1ig ]!'--=capital IJ ligature-->
SDATA "[dnodot]"--=small i without dot-->
SDATA M[diogon ]"--=small i, ogonek-->
(1} "__= . >
R
SDATA "[Itilde]"--=capital I, tilde-->
SDATA "[jcirc ]"--=small j, circumflex accent-->
SDATA "[Jcirc ]"--=capital J, circumflex accent-->
SDATA "[kcedil]"--=small k, cedilla-->
SDATA "rchd111" =capital K, cedilla-->
kgreen SDATA "[kgreen] -=small k, Greenlandic-->
lacute SDATA ' [lacute] -=small 1, acute accent-->
Lacute SDATA ' [Lacute] capital L, acute accent-->
lcaron SDATA ' [1caron] =small 1, caron-->
Lecaron SDATA "[Lcaron]'--=capital L, caron-->

lcedil SDATA
Lcedil SDATA
Imidot SDATA
ILmidot SDATA
lstrok SDATA
Lstrok SDATA
nacute SDATA '
Nacute SDATA
eng SDATA '

"[1ced11]" —~sma11 1, cedilla-->
"[Lcedil]"--=capital L, cedilla-->
"[1midot]"--=small 1, middle dot-->
"[Lmidot]" \--=capital I, middle dot-->

"[1strok]"--=small 1, stroke-->

"[Lstrok] |--=capital L, stroke-->
'[nacute]"--=small n, acute accent-->

"[Nacute] --=capital N, acute accent-->

[eng ]"--—small eng, Lapp-->
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<!ENTITY ENG SDATA "[ENG ]:--=capital ENG, Lapp-->

<!ENTITY napos SDATA ' [napos ] '--=small n, apostrophe-->
<!ENTITY ncaron SDATA ' [ncaron] -=small n, caron-->

<!ENTITY Ncaron SDATA ' [Ncaron]" =capital N, caron-->

<!ENTITY ncedil SDATA "[ncedil] --=small n, cedilla-->

<!ENTITY Ncedil SDATA :[Ncedll]"--—capltal N, cedilla--> §
<!ENTITY odblac SDATA "[odblac]"--—sma}l o, double acute accent .
<!ENTITY Odblac SDATA [Odblac]" -=capital 0, double acute accent
<1ENTITY Omacr SDATA "[Omacr ]"--=capital O, macron-->

<!ENTITY omacr SDATA "[omacr ]"'--=small o, macron-->

<!ENTITY oelig SDATA "[oelig ]'--=small oe ligature-->

<VENTITY OElig SDATA "[0E11g ]"--=capital OE ligature-->

<1ENTITY racute SDATA "[racute] --=small r, acute accent-->
<!ENTITY Racute SDATA "[Racute] -——capital R, acute accent-->
<!ENTITY rcaron SDATA ' [rcaron] =small r, caron-->

<1ENTITY Rcaron SDATA "[Rcaron]'"--=capital R, cgron—->

<!ENTITY rcedil SDATA "[rcedll]" -=small r, cedilla-->

<1ENTITY Rcedil SDATA "[Rcedll]"—— =capital R, cedilla-->

<!ENTITY sacute SDATA [sacute] --—small s, acute accent-->
<1ENTITY Sacute SDATA ' [Sacute] -=capital S, acute accent~=>
<!ENTITY scaron SDATA ' [scaron] -=small s, caron-->

<1ENTITY Scaron SDATA "[Scaron]'--=capital S, caron->>

<!ENTITY scedil SDATA "[scedll]"--~small s, cedilla=%

<1ENTITY Scedil SDATA "[Scedll]" =capital S,‘cedllia--> s
<!EN11TY scirc SDATA [sc1rc ]"-— sma}l S, 01r9umf ex accen >
<!ENTITY Scirc SDATA ' [801rc ] --—cap1ta1 S, «circumflex accen
<1ENTITY tcaron SDATA ' [tcaron] -=small t, caron-->

<!ENTITY Tcaron SDATA ' [Tcaron] '--=capital«T, cgron—->

<!ENTITY tcedil SDATA "[tcedil]"--=smallt, cedilla-->

<!ENTITY Tcedil SDATA "[Tcedll]" -=capital T, cedilla-->

<!ENTITY tstrok SDATA "[tstrok]'--=small t, stroke-->

<1ENTITY Tstrok SDATA "[Tstrok] --=¢apital T, stroke-->

<!ENTITY ubreve SDATA ' [ubreve]" =small u, breve-->

<1ENTITY Ubreve SDATA t[Ubreve]" ==capital U, breve-->

<1ENTITY udblac SDATA '[udblac]" - sma%l u, double acute accent-->
<!ENTITY Udblac SDATA "[Udblac] --=capital U, double acute accent-->
<VENTITY umacr SDATA ' [umacr ]' - sma}l u, macron-->

<!ENTITY Umacr SDATA "(Umacr ]"—-—capltal U, macron-->

<VENTITY uogon SDATA ! [uogon ]"--=sma%1 u, ogonek-->

<!ENTITY Uogon SDATA "[Uogon ]!'--=capital U, ogonek-->

<!ENTITY uring SDATA ' [urlng ]"--=small u, ring-->

<VENTITY Uring <SDATA "[Uring ]'"--=capital U, ring-->

<!ENTITY utilde SDATA "[utilde]"--=small u, tilde-->

<IENTITY Utilde SDATA "[Utllde]"--—capltal U, t11d§1-> s
<!EN?ITY weire SDATA "[wc%rc ]"—-_sma%l W, c1r§um ?T accen N
<!ENTITY Wc¢irc SDATA "[Wc%rc ]"—-—capiial W,'c1rch ez aciin N
I elre ST Weire el b
<IENTITY Yuml  SDATA "[Yuml j"—— capital Y, dieresis or umlaut mark-->
<IENTITY zacute SDATA ' [zacute] '--=small z, acute accent-->
<VENTITY Zacute SDATA ' [Zacute] --—capltal Z, acute accent-->
<1ENTITY zcaron SDATA "[zcaron]"--=small z, caron-->

<1ENTITY Zcaron SDATA ' [anron]"—-—capltal Z, caron-->

<!ENTITY zdot SDATA "[zdot |I'--=small z, dot above-->

<VENTITY Zdot SDATA "[Zdot |]"--=capital Z, dot above-->

D.4.2.2 Greek Alphabetic Characters

This entity set consists of the letters of the Greek alphabet. The entity names reflect their intended use as
language characters, rather than as symbols in formulas. (Greek character entities for technical use are
defined below.)
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<1-- (C) International Organization for Standardization 1986
Permission to copy in any form is granted for use with
conforming SGML systems and applications as defined in
1SO 8879, provided this notice is included in all copies.

-—>

<!-- Character entity set. Typical invocation:
<1ENTITY % ISOgrkl PUBLIC

"ISO 8879-1986//ENTITIES Greek Letters//EN">
%1S0grkl;

-—>

<IENTITY agr SDATA "[agr ]"--=small alpha, Greek-->

<!ENTITY Agr SDATA "[Agr ]"--=capital Alpha, Greek-->

<!ENTITY SDATA "[bgr | --=small beta, Greek-->
v farty s e Lol hete Do
<! g8r --=small gamma, Greek--
<5ENTITY SDATA '[Ggr ]:--=capi§aé ?amma, Griek;->
< -—= --
SUNTITY B SOAA "[Der  ]"--capital Delia, Groek-->
<IENTITY SDATA(")[egr ]"--=small epsilon; Greek-->
CABNIITY fr STk ifar st Epsiion, Creok
<! 28T --=small zeta, Greek-->
<!ENTITY SDATA :[Zgr ]:--=capita1 Zeta, Greek-->
<!ENTITY SDATA "[eegr ]"--=sma}1 eta, Greek-->
<!ENTITY SDATA "[EEgr ]"--=cap1ta1 Eta, Greek-->
<!ENTITY SDATA "[thr ]"--=sma%1 theta, Greek-->
<1ENTITY [ SDATA "[Fng ]"--=cap1ta} Theta, Greek-->
<!ENTITY SDATA "[1gr ]"--=sma%1 iota, Greek-->
dpin fer s e oeental Lol S
<t 8r --=sma appa, Greek-->
e g
<! S gr --=sma ambda, Greek-->
<1ENTITY SDATA :[Lgr ]:--=capita1 Lambda, Greek-->
<!ENTITY SDATA "[mgr ]"--=sma¥1 mu, Gregk-->
<!ENTITY SDATA "[Mgr ]"--=cap1ta1 Mu, Greek-->
<!ENTITY SDATA "[ngr ]"--=sma%1 nu, Greek<->
<!ENTITY SDATA "[Ngr ]"--=cap1ta1'Nu, Greek-—#>
<1ENTITY SDATA "[xgr ]"--=sma}1 x1,‘Greek-—>
<IENTITY SOATA "(ogr  |"-emall omicron, Greek
<! ogr --=small omicron, Greek-->
<!ENTITY SDATA :[Ogr ]x--=capital'0micron, Greek-->
<!ENTITY SDATA "[pgr ]"-—=sma%1 p1,'Greek—->
<!ENTITY SDATA "[Pgr ]"--=cap1ta1 Pi, Greek-->
<!ENTITY SDATA "[rgr ]"--=sma%1 rho, Greek-->
<3ENTITY SDATA "[Rgr ]"--=capi§a1'Rho, greek-->

< --= --
NIy RS SATA "[SEr )" eapital Sigwa, Greck-->
<!ENTITY SDATA :[sfgr ]2--=fina1 small sigma, Greek-->
<!ENTITY SDATA "[tgr ]'--=small tau, Greek-->
<1ENTITY SDATA :[Tgr ]:-—=capital Tau, Greek-->
<!ENTITY SDATA "[ugr ]"--=small upsilon, Greek-->

<!ENTITY Ugr SDATA "[Ugr
<!ENTITY phgr  SDATA "[phgr
<!ENTITY PHgr  SDATA "[PHgr
<VENTITY khgr  SDATA "[khgr

]"--=capital Upsilon, Greek-->

]

)
<!ENTITY KHgr SDATA "[KHgr ]

]

]

]

]

'--=small phi, Greek-->
'--=capital Phi, Greek-->
'--=small chi, Greek-->
'--=capital Chi, Greek-->
--=small psi, Greek-->
'--=capital Psi, Greek-->
--=small omega, Greek-->
'--=capital Omega, Greek-->

<!ENTITY psgr SDATA "[psgr
<VENTITY PSgr  SDATA "[PSgr
<!ENTITY ohgr SDATA "[ohgr
<!ENTITY OHgr SDATA "[OHgr

This entity set contains additional characters needed for Monotoniko Greek.
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<t-- (C) International Organization for Standardization 1986
Permission to copy in any form is granted for use with
conforming SGML systems and applications as defined in
ISO 8879, provided this notice is included in all copies.

-->
<!-- Character entity set. Typical invocation:

<!ENTITY % ISOgrk2 PUBLIC

"1SO 8879-1986//ENTITIES Monotoniko Greek//EN'">

%IS0grk2;
-—>
<!ENTITY aacgr SDATA "[aacgr ]'--=small alpha, accent, Greek-->
<!ENTITY Aacgr SDATA "[Aacgr ]"--=capital Alpha, accent, Greek-->
<!ENTJITY eacgr SDATA "[eacgr ]"--=small epsilon, accent, Greek-->
<!ENTJITY Eacgr SDATA ' [Eacgr ]"--—capltal Epsilon, accent, Greek-->
<IENTJITY eeacgr SDATA "[eeacgr]''--=small eta, accent, Greek-->
<!ENTITY EEacgr SDATA "[EEacgr] --=capital Eta, accent, Greek-->
<!ENT[ITY idigr SDATA "[idigr ]"--=small iota, dieresis, Greek~->
<IENT|ITY Idigr SDATA "[Idigr ]"--=capital Iota, dieresis, Greek-->
<!ENTJITY iacgr SDATA ' [1acgr ]"--=small iota, accent, Greek:->
<!ENT[ITY Iacgr SDATA ' [Iacgr ]"-- =capital Iota, accent,.Gpeek-->
<1ENT[ITY idiagr SDATA ' [1d1agr] '--=small iota, dlere31s, accent, Greek--
<VENTITY oacgr SDATA "[oacgr ]"--=small omicron, acgent, Greek-->
<!ENT|ITY Oacgr SDATA "[Oacgr ]"--=capital Omicron, dccent, Greek-->
<IENTITY udigr SDATA "[udigr ]"--=small upsilon,{dieresis, Greek-->
<!ENT|ITY Udigr SDATA "[Udigr ]"--=capital Upsilon, dieresis, Greek-->
<!ENT|ITY uacgr SDATA "[uacgr ]"--=small upsilen), accent, Greek-->
<!ENTITY Uacgr SDATA ' [Uacgr ]'--—capltal Upsilon, accent, Greek-->
<!ENT|ITY udiagr SDATA ' [udlagr] --=small upsilon, dlere51s, accent, Greg
<!ENTITY ohacgr SDATA "[ohacgr]'--=small.omega, accent, Greek-->
<!ENTITY OHacgr SDATA "[OHacgr]"--=capitdl Omega, accent, Greek-->

D.4.2.3 Qyrillic Alphabetic Characters
This entify set consists of Cyrillic characters used in the Russian language.

<!--[(C) International Organization for Standardization 1986
Permission to copy in)any form is granted for use with
conforming SGML systems and applications as defined in
ISO 8879, provided ‘this notice is included in all copies.

-—>
<!-- |Character entity set. Typical invocation:

<!ENTITY %~1SOcyrl PUBLIC

"ISO 8879-1986//ENTITIES Russian Cyrillic//EN">

%1SOcyxTy
- X
<IENTITY ‘dcy SDATA "[acy ]"-- small a, Cyrillic-->
<!ENTITY Acy SDATA x[Acy ]"--—capltal A, Cyrillic-->
<{ENTHTY¥b DCTY SBATA [bby } =smatt be, Cyrlll;»
<!ENTITY Bcy SDATA "[Bcy ];--=cap1tal BE, Cyrillic-->
<IENTITY vcy SDATA "[vcy ]'—-—small ve, Cyrillic-->
<1ENTITY Vcy SDATA f[va ]"—- capital VE, Cyrillic-->
<!ENTITY gcy SDATA L[gcy ]"-- =small ghe, Cyrillic-->
<!ENTITY Gcy SDATA "[ch ]"--—capltal GHE, Cyrillic-->
<!ENTITY dcy SDATA “[dcy ]"--=sma}1 de, Cyrillic-->
<!ENTITY Dcy SDATA "[Dcy ]"—-=cap1ta% DE, Cyrillic-->
<!ENTITY iecy  SDATA "[iecy ]"--=sma%1 ie, Cyrillic-->
<!ENTITY IEcy  SDATA '[IEcy ]"--=cap1tal IE, Cyrillic-->
<!ENTITY iocy  SDATA L[iocy ]!'--=small io, Russian-->
<!ENTITY IOcy  SDATA "[10cy ]"--=capital I0, Russian-->
<!ENTITY zhcy SDATA " [zhcy ]"-—=small zhe, Cyrillic-->
<!ENTITY ZHcy  SDATA "[ZHcy ]"--=capital ZHE, Cyrillic-->
<1ENTITY zcy SDATA "[zcy ]"--=small ze, Cyrillic-->

D.4 Entity Sets
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<!ENTITY Zcy SDATA "[Zcy  ]"--=capital ZE, Cyrillic-->
<VENTITY icy SDATA "[icy ]"--=small i, Cyrillic-->
<!ENTITY Icy SDATA "[Icy ]"~--=capital I, Cyrillic-->
<!ENTITY jcy SDATA :[jcy ]:—-=small short i, Cyrillic-->
SIENTITY key  SDATA "[key  ]"---small ka; Oyrillicios
! cy cy --=sma a, Cyrillic-->
<!ENTITY Kcy SDATA "[Kcy ]"--=capital KA, Cyrillic-->
<IENTITY lcy SDATA x[lcy ]:~-=small el, Cyrillic-->
<!ENTITY "[Lcy ]"--=capital EL, Cyrillic-->
<1ENTITY [mcy ] --=small em, Cyrillic-->
<!ENTITY f[Mcy ]:--=capita1 EM, Cyrillic-->
<!ENTITY --=small en, Cyrillic-->
<!ENTITY :[Ncy ]:--=capita1 EN, Cyrillic-->
<!ENTITY "[ocy ]"--=small o, Cyrillic-->
<!ENTITY "[Ocy ]!--=capital 0, Cyrillic-->
<!ENTITY j "[pcy ]"--=sma11 pe, Cyrillic-->
<!ENTITY 1} "[Pcy ]"-—=capital PE, Cyrillic-->
<!ENTITY "[rcy ]"-—=small er, Cyrillic-->
<!ENTITY "[Rcy ]"--=capital ER, Cyrillic-->
<!ENTITY 3 [scy ]"--:small es, Cyrillic-->
<!ENTITY $ :[Scy ]\'--=capital ES, Cyrillic-->
<!ENTITY tcy ] --=small te, Cyrillic-->
<!ENTITY x[Tcy ]x--=capital TE, Cyrillics=>
<1ENTITY ucy ] --=small u, Cyrillic--&
<!ENTITY :[Ucy ]:--=capital U, Cyrillie-->
<!ENTITY " fcy ]"—-=small ef, Cyrillie-->
<!ENTITY . Fcy ]"--=capital EF, Cyrillic-->
<!ENTITY } ;[khcy ]"--=small ha, Cyrillic-->
<!ENTITY 1} "[KHcy ]"-—=capita1 HA\NCyrillic-->
<!ENTITY "[tscy ]"--=sma11 tsey/ Cyrillic-->
<!ENTITY "[TScy ]"--=capita1 TSE, Cyrillic-->
<!ENTITY "[chcy ]"--=small che, Cyrillic-->
<!ENTITY [CHecy ]'--=capital CHE, Cyrillic-->
<!ENTITY g "[shcy ]'-—=sma11 sha, Cyrillic-->
<!ENTITY §$ "[SHcy ]' -——capltal SHA, Cyrillic-->
<!ENTITY s$ "[shchey]i's-=small shcha, Cyrillic-->
<!ENTITY § " [SHCHcy ] |'--=capital SHCHA, Cyrillic-->
<!ENTITY | "[hardcy]''--=small hard sign, Cyrillic-->
"[HARDcy] --=capital HARD sign, Cyrillic-->

<!ENTITY 1

<!ENTITY
<!ENTITY
<IENTITY

<!ENTITY ¢

[ycy ]:--=sma11 yeru, Cyrillic-->

[ch ] --—capltal YERU, Cyrillic-->

’[softcy]'"--=small soft 81gn, Cyrillic-->
"[SOFTcy] --=capital SOFT sign, Cyrillic-->

<{ENTITY "[ecy ]"--=small e, Cyrillic-->
<EENTITY :[Ecy ]:--—capltal E, Cyrillic-->
Qo e ey ermine
<!ENTITY yacy A —=smatl ya, Cyrittic=—>
<!ENTITY YAcy SDATA "[YAcy ] --=capital YA, Cyrillic-->
<!ENTITY numero SDATA "[numero]'--=numero 31gn-->

This entity set consists of Cyrillic characters that are not used in the Russian fanguage.

<!-- (C) International Organization for Standardization 1986
Permission to copy in any form is granted for use with
conforming SGML systems and applications as defined in
ISO 8879, provided this notice is included in all copies.

-=>

<!-- Character entity set. Typical invocation:
<'ENTITY % ISOcyr2 PUBLIC

"ISO 8879-1986//ENTITIES Non-Russian Cyrillic//EN'">
%ISO0cyr2;
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-—->

<IENTITY djcy SDATA "[djcy
<IENTITY DJcy  SDATA "[DJcy
<IENTITY gjcy SDATA "[gjcy
<VENTITY GJcy  SDATA "[GJcy

]"--=small dje, Serbian-->
]
)
<IENTITY jukcy SDATA "[jukcy ]
]
]
]
]
]

-~-=capital DJE, Serbian-->
--=small gje, Macedonian-->
--=capital GJE Macedonian-->
--=small je, Ukrainian-->
--=capital JE, Ukrainian-->
--=small dse, Macedonian-->
--=capital DSE, Macedonian-->

]
1
1
1
|l
1
1

<1ENTITY Jukcy SDATA "[Jukcy
<VENTITY dscy SDATA "[dscy
<!ENTITY DScy  SDATA :[Dscy
<1ENTITY iukcy SDATA "[iukcy ] --=small i, Ukrainian-->
<VENTITY Iukcy SDATA "[Iukcy ]'--=capital I, Ukrainian-->
<1ENTITY yicy  SDATA :[yicy ]Y--=sma11 yi, Ukrainian-->
<!ENTJTY ¥Icy SDATA "[¥Icy j"--=cap1ta% YI, Ukrainian-->
<!ENTITY jsercy SDATA "[Jsercy]"--=sma11 je, Serbian-->
<1ENTITY Jsercy SDATA "[Jsercy] --=capital JE, Serbian-->
<IENTITY ljcy  SDATA :[1jcy ]x--=sma11 lje, Serbian-->
<IENTITY LJcy SDATA "[LJcy --=capital LJE, Serbian-->
<!ENTITY njcy  SDATA :[njcy "--=sma}1 nje, Serbian-->
<!ENT] NJcy  SDATA "[Nch --=capital NJE, Serbian-->
<1ENTITY tshcy SDATA "[tshcy ] --=small tshe, Serbian-->

1
1
1
1
1
1
1
t
1

1
1
1
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]

]

I
<1ENTITY TSHcy SDATA "[TSHcy ]"--=capital TSHE, Serbiang-¥
<1ENTITY kjcy SDATA "[kjcy ]"--=small kje Macedonianc:>
<IENTITY KJcy  SDATA "[KJcy ]"--=capital KJE, Macedenian-->
<IENTITY ubrcy SDATA "[ubrcy ]"--=small u, Byélorussian-->
<1ENTITY Ubrcy SDATA "[Ubrcy ]'"--=capital U, Byelorussian-->
<VENTITY dzcy  SDATA "[dzcy ]"--=small dze, Serbian-->
<IENTITY DZcy SDATA "[DZcy ]"--=capital dze, Serbian-->

D.4.3 General Use
D.4.3.1 Numeric and Special Graphic Characters

This set ifcludes, among others, minimum dataleharacters and reference concrete syntax marklip characters.
Such chdracters are normally directly keyabte, but when they are assigned to delimiter rojes, an entity
reference/may be needed to enter them as'data.

<1-- (C) International Organization for Standardization 1986
Permission to copy (in~any form is granted for use with
ronforming SGML systems and applications as defined in
[SO 8879, provided this notice is included in all copies.

-
<1-- Character entity set. Typical invocation:
K1ENTITY %<ISOnum PUBLIC
"ISO 8879-1986//ENTITIES Numeric and Special Graphic//EN">
%51 SOnum;
-—>
<VENTTY ‘half SDATA "[half ]"--=fraction one-half-->
<VENTLTY fracl2 SDATA "[fracl2]"--=fraction one-half-->

<VENTITY fracl4 SDATA "[fracl4]"--=fraction one-quarter-->
<VENTITY frac34 SDATA "[frac34]"--=fraction three-quarters-->
<VENTITY fracl18 SDATA "[fracl8]"--=fraction one-eighth-->
<VENTITY frac38 SDATA "[frac38]"--=fraction three-eighths-->
<VENTITY frac58 SDATA "[frac58]"--=fraction five-eighths-->
<!ENTITY frac78 SDATA "[frac78]"--=fraction seven-eighths-->

<IENTITY supl SDATA "[supl ]"--=superscript one-->
<IENTITY sup2 SDATA "[sup2 |]"--=superscript two-->
<IENTITY sup3 SDATA "[sup3 ]"--=superscript three-->

<IENTITY plus  SDATA "[plus ]"--=plus sign B:-- >
<IENTITY plusmn SDATA "[plusmn]'--/pm B: =plus-or-minus sign-->
<!ENTITY 1t SDATA "[1t ]"--=1less-than sign R:-->
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<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY

<!ENTITY

EETA I NN B B9

<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY

<!ENTITY

R U 4

<1ENTITY
<!ENTITY

<V LA TITY
NILINLLLTY

<!ENTITY
<!ENTITY
<IENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
<!ENTITY
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equals SDATA “[equals]:--=equals sign R:-->
gt SDATA "[gt --=greater-than sign R:-->
divide SDATA "rd1V1de1" --/div B: =divide sign-->
times SDATA ' [tlmes ]"--/times B: =multiply sign-->
curren SDATA "lcurren]'--=general currency sign-->
pound SDATA x[pound ]:--—pound sign-->
dollar SDATA "[dollar] --=dollar sign-->
cent  SDATA "[cent ]"--=cent sign-->
yen SDATA "[yen ]"--/yen =yen sign-->
SDATA " [num 1"--=number sign-->
SDATA "[percnt]x-—=percent sign-->
SDATA "[amp ]'"--=ampersand-->
SDATA "{as+ }'==/ast B: =asterisk-->
SDATA "[commat]"--=commercial at-->
SDATA "[1sqgb ]"--/lbrack 0: =left square bracket--3
SDATA "[bsol ]'"--/backslash =reverse solidus-->
SDATA "[rsqb ]"--/rbrack C: =right square bracket-->
SDATA "[lcub ]"--/lbrace 0: =left curly bracket=->
SDATA "[horbar]' -=horizontal bar-->
SDATA ' [verbar] -/vert =vertical bar-->
SDATA "[rcub ]"--/rbrace C: =right curly ‘bracket-->
SDATA "[micro ]"--=micro sign-->
T o e St
S eg --=degree sign--
SDATA "[ordm ]"--=ordinal indicator, masculine-->
SDATA "[ordf ]"--=ordinal indicator, feminine-->
SDATA "[sect ]"--=section sign-->
SDATA "[para |]"--=pilcrow (paragraph sign)-->
SDATA "[middot]"--/centerdot B: =middle dot-->
SDATA "[larr ]"--/lefta¥rrow /gets A: =leftward arrow-->
SDATA "[rarr ]"--/rightarrow /to A: =rightward arrow-->
SDATA "[uarr ]"--/uparrow A: =upward arrow-->
SDATA "[darr ]"--/downarrow A: =downward arrow-->
SDATA "[copy Jis-=copyright sign-->
SDATA "[reg _(]!"--/circledR =registered sign-->
SDATA "[trade)]"--=trade mark sign-->
SDATA "[bfvbar]'"--=broken (vertical) bar-->
SDATA "{rot ]"--/neg /lnot =not sign-->
SDATA- "Psung ]"--=music note (sung text sign)-->
SDATA "[excl ]"--=exclamation mark-->
SDATA "[iexcl ]"--=inverted exclamation mark-->
SDﬁ%ﬁ :%quot %L--=quotitioE maik-->
SD apo --=apostrophe--
SDATA "[lpar ]"--0: =left parenthesis-->
SDATA '[Ipdr ]"' €—rightTPparenthests
comma SDATA "[comma ]'-—P’ =comma-->
lowbar SDATA "[1owbar] -=low line-->
hyphen SDATA ' [hyphen] -=hyphen--> '
period SDATA ' [perlod] -=full stop, period-->
sol SDATA "[sol ]"--=solidus-->
colon SDATA ' [colon ]"--/colon P:-->
semi ggg%z {semlt %:--=semizglon P:1-<->>
quest ques --=question mark--
iquest SDATA ' [1quest] =inverted question mark-->
laquo SDATA ' [laquo ]"--=angle quotation mark, left-->
raquo SDATA "[raquo ]"--=angle quotation mark, right-->
Isquo SDATA "[lsquo ]"--=single quotation mark, left-->
rsquo SDATA "[rsquo ]"--=single quotation mark, right-->
ldquo SDATA "[ldquo ]"--=double quotation mark, left-->
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<1ENTITY rdquo SDATA "[rdquo ]'"--=double quotation mark, right-->
<VENTITY nbsp SDATA "[nbsp ]"--=no break (required) space-->
<!ENTITY shy SDATA "[shy ]"--=soft hyphen-->

D.4.3.2 Diacritical Mark Characters

These entities are considered to represent independent characters.

<)--

-
<l--

-=>

<IENTETY acute SDATA "[acute
<IENT[[TY breve SDATA "[breve
<!ENTITY caron SDATA "[caron
<1ENT[ITY cedil SDATA "[cedil
<IENT[TY circ  SDATA "[circ
<!ENTITY dblac SDATA "[dblac
<IENT[ITY die SDATA "[die

<IENT[ITY grave SDATA "[grave
<VENT[ITY macr SDATA "[macr
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[haracter entity set. Typical invocation:
<IENTITY % ISOdia PUBLIC

"1SO 8879-1986//ENTITIES Diacritical Marks//EN">
%1S0dia;

--=acute accent-->
'--=breve-->

-=-=caron-->
'———ced111&—->
--=circumflex accentss>
'--=double acute aceent-->
'--=dieresis-->

--=dot above-->

'--=grave accent>->
--=macron--=>

"
1
"
1

n
1]
1"
1"
1
|
1

<!ENT[ITY ogon  SDATA "[ogon --=ogonek >
<IENT[ITY ring SDATA "[ring ]"--=ring<=>
<1ENTITY tilde SDATA "[tilde ]"--=tilde-->

<!ENT[ITY uml SDATA "[uml

]
]
]
]
1"
b
<!ENT[ITY dot SDATA "[dot ]
]
]
]
]
]
]

'--=umlaut mark-->

D.4.3.3 Publishing Characters

<y--

-->
<--

-=>

(C) International Organization for Standardization 1986
Permission to copy im.any form is granted for use with
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Character entity set. Typical invocation:
<!ENTITY % 4SOpub PUBLIC

"ISO 8879-1986//ENTITIES Publishing//EN">
%ISOpubj

<VENTITY ‘emsp  SDATA ' [emsp ]"--=em space-->
<VENTLTY\eénsp  SDATA ' [ensp ]"-- =en space (1/2-em)-->
<!ENTITY emspl3 SDATA "[emsp3 1"--=1/3-em space-->

<!ENTITY emspl4 SDATA ' [emsp4 1"--=1/4-em space-->

<!ENTITY numsp SDATA ' [numsp ]"-——digit space (width of a number)-->

<!ENTITY puncsp SDATA ' [puncsp] -=punctuation space (width of comma)-->
<VENTITY thinsp SDATA "[thinsp]"--=thin space (1/6-em)-->
<VENTITY hairsp SDATA ' {halrsp]' -=hair space-->

<!ENTITY mdash SDATA "[mdash

<!ENTITY dash  SDATA "[dash

"_-=zem dash-->

--=hyphen (true graphic)-->

]

<!ENTITY ndash SDATA '[ndash ]?—-=en dash-->
]
]

<!ENTITY blank SDATA "[blank

--=significant blank symbol-->

<IENTITY hellip SDATA "[hellip]'--=ellipsis (horizontal)-->

<1ENTITY nldr SDATA "[nldr ]"--=double baseline dot (en leader)-->

<1ENTITY fracl3 SDATA "[fracl3]'"--=fraction one-third-->
<1ENTITY frac23 SDATA "[frac23]" -=fraction two-thirds-->
<1ENTITY fracl5 SDATA "[fracl5]"--=fraction one-fifth-->
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<IENTITY frac25 SDATA "[frac25]"--=fraction two-fifths-->

<!ENTITY frac35 SDATA "[frac35]"--=fraction three-fifths-->

<IENTITY frac45 SDATA "[frac45]"--=fraction four-fifths-->

<!ENTITY fraclé SDATA "[fracl6]"--=fraction one-sixth-->

<!ENTITY frac56 SDATA "[fracSé] --=fraction five-sixths-->

SIENTITY block. SDATA " [black. |"--=raii block-2 o

! oc oc --=fu ock=-->

<!ENTITY uhblk SDATA x[uhblk ];-- upper half block-->

<!ENTITY 1lhblk SDATA "[lhblk ]"--=lower half block-->

<!ENTITY blk1l4 SDATA "[b1k14 ]'--=25% shaded block-->

<!ENTITY blk12 SDATA "[blkl2 ] '--=50% shaded block-->

<!ENTITY blk34 SDATA "[blk34 ]'--—75% shaded block-->

<IENTITY mgarker naTke arker=—>

<!ENTITY ¢i SDATA ) ]:--/c1rc B —c1rc1e, open-->

<!ENTITY $qu SDATA ] '--=square, open-->

<!ENTITY fect SDATA :[rect ]:--—rectangle, open-->

<!ENTITY wtri  SDATA "[utri |]"--/triangle =up triangle, open-->

<5§:¥%¥§ dtri  SDATA x[dtri ]'--/trlangledown =down triangle, opémnr-->

<! star  SDATA "[star ]'"--=star, open-->

<!ENTITY bull SDATA "[bull ]"--/bullet B: =round bullet, filled-->

<!ENTITY $quf SDATA "[squf ]' —-/blacksquare =sq bullet, filled-->

<!ENTITY ywtrif SDATA "[utrif ] --/blacktrlangle =up tri, filled-->

<!ENTITY dtrif SDATA "[dtrif ]"--/blacktriangledown =dn ¢ri, filled-->

<VENTITY Jtrif SDATA "[ltrif ]"--/blacktriangleleft R: =1 tri, filled-->

<IENTITY ftrif SDATA "[rtrif ]"--/blacktriangleright R: =r tri, filled-->

<!ENTITY ¢lubs SDATA "[clubs ]"--/clubsuit =club suit symbol-->

<!ENTITY ¢liams SDATA "[diams ]'--/d1&mondsu1t =diamond suit symbol-->

<!ENTITY hearts SDATA ' [hearts] --/heartsu1t =heart suit symbol-->

<!ENTITY $pades SDATA ' [spades] --/spadesult =spades suit symbol-->

<!ENTITY malt  SDATA ' [malt ]' -—/maltese =maltese cross-->

<!ENTITY dagger SDATA ' [dagger] --/dagger B:* =dagger-->

<IENTITY Dagger SDATA "[Dagger]'--/ddagge® B: =double dagger-->

<!ENTITY ¢heck SDATA "[check ]"--/checkmark =tick, check mark-->

<!ENTITY ¢ross SDATA :[ballot]'--~ballot cross-->

<1ENTITY gharp SDATA "[sharp ]"--/sharp =musical sharp-->

<IENTITY flat  SDATA "[flat ]"--/flat =musical flat-->

<!ENTITY male SDATA ' [male J*~-=male symbol-->

<!ENTITY female SDATA ' [female]"--—female symbol-->

<!ENTITY phone SDATA ' [phone ] --—telephone symbol-->

<1ENTITY felrec SDATA ' [telrec] --—telephone recorder symbol-->

<IENTITY topysr SDATA | [copysr] '--=sound recording copyright sign-->

<!ENTITY taret SDATA [caret ]"-- caret (insertion mark)-->

<!ENTITY |squor SDATAY [lsquor] --—r1s1ng single quote, left (low)-->

<1ENTITY [dquor SDATA "[ldquor]"--=rising dbl quote, left (low)-->

<IENTITY fflig. SDATA "[fflig ]"--small ff ligature-->

<VENTITY filig SDATA "[filig ]?--small fi ligature-->

<IENTITY fFjlig SDATA "[fjlig ]"--small fj ligature-->

<1ENTITY ffilig SDATA :[fflllg] --small ffi ligature-->

<!ENTITY ffllig SDATA "[ffllig]'"--small ffl ligature-->

<IENTITY fllig SDATA "[fllig ]"--small fl ligature-->

<!ENTITY mldr  SDATA "[mldr ]"--em leader-->

<!ENTITY rdquor SDATA ' [rdquor] --rlslng dbl quote, right (high)-->

<!ENTITY rsquor SDATA ' [rsquor] --rlslng single quote, right (high)-->

<VENTITY vellip SDATA "[vellip]"--vertical ellipsis-->

<!ENTITY hybull SDATA "[hybull] '--rectangle, filled (hyphen bullet)-->

<!ENTITY loz SDATA "[loz ]"--/lozenge - lozenge or total mark-->

<!ENTITY lozf SDATA "[lozf ]'"--/blacklozenge - lozenge, filled-->

<!ENTITY 1ltri  SDATA "[ltri ]"--/triangleleft B: 1 triangle, open-->

<!ENTITY rtri  SDATA "[rtri ]"--/triangleright B: r triangle, open-->
124 D Public Text


https://standardsiso.com/api/?name=d0604be20a0241bde61fc687e0df642a

