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1 Overview

1.1 Scope

This Guideline describes techniques for rule-based XML coding bindings for data models.
The wording in this Guideline may be incorporated into standards to support these kind of
bindings. Thiswording describes a rule-based approach for describing these standards words.

1.2 Purpose
The purpose of this Guiddline is to provide common standard wording for commonly used

bindings when rule-based binding approaches are possble. Because this Guiddline uses a
rule-based approach, it can be adopted to many standards.

Caopyright © 2001 |IEEE. All rights reserved.
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2 Normative refer ences

The following normative documents contain provisions which, through reference in this text,
consgtitute provisions of this Internationa Standard. For dated references, subsequent amend-
ments to, or revisons of, any of these publications do not apply. However, parties to agree-
ments based on this International Standard are encouraged to investigate the possibility of ap-
plying the most recent editions of the normative documents indicated below. For undated ref-
erences, the latest edition of the normative document referred to applies. IEEE and members
of 1SO and IEC maintain registers of currently valid Standards.

|EEE 1484.3, Learning Technology Glossary.

RFC 822

IETF RFC 2068, Hypertext Transfer Protocol (HTTP/1.1)

W3C XML, Extensible Markup Language (XML)

http://www.w3.0rg/ TR/REC-xml

|SO/IEC 11404:1996, Language Independent Datatypes.

ANSI X3.30:1998, "Representation of Calendar Date and Ordina Date for Informa-
tion Interchange"

ANSI X3.42:1990, "Representation of Numeric Values in Character Strings for In-
formation Interchange”

ANSI X3.285:1998, "Metamodel for Data Representation”

ISO/IEC 11179

ISO/IEC 8601

Caopyright © 2001 |IEEE. All rights reserved.
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3 Definitions

Note: The following definitions are being/have been harmonized with the IEEE 1484.3 Glos-
sary and Reference Materials.

3.1 Definitionsincor por ated via normative reference

Note: The following terms and their definitions have been incorporated via the normative ref-
erences.

* ISO/IEC 2382 "Information Technology — Vocabulary” (multiple parts)

e ANSI "American Nationa Standard Dictionary for Information Technology
(ANSDIT)"

* |EEE 1484.3 Glossary and Reference Materials

3.2 aggregate (datatype, value)

A generated datatype or value, each of whose datatypes or valuesis, in principle, made up of
the component datatypes or values. The datatype or vaue is generated by applying an dgo-
rithmic procedure to combine the component datatypes or vaues. The component values are
accessible via characterizing operations. The properties of the aggregate are independent of
the properties of its components.

Example 1. An array aggregate contains components all of the same type. A characterizing
operation uses an index (anumber) to accessindividual components.
my_array:
array (0..9) of (integer), [// an array of integers
nmy_array(4) // accessing el enent #4

Example 2: A record aggregate contains components, each component individually typed and
labeled. A characterizing operation uses a element name (an identifier — a word) to access
individual components.

A: record

(

B: integer,

C. void,

D: characterstring(iso-10646-1),
)!

A.B // accessing element |abeled B

Note: This definition is adapted from I1SO/IEC 11404.

3.3 binding
An application or mapping from one framework or specification to another.

3.4 coding
() In information interchange, a formalized or structured representation of information. See
Also: encoding.

Caopyright © 2001 |IEEE. All rights reserved.
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(2) A process of representing information in some structure.

3.5 conditional data element

Within the appropriate context, an element of a data structure that is defined and required
within an instance of the data structure, if certain conditions are satisfied.

The "conditiond" nature of a data element is an obligation attribute.

See Also: extended data e ement; mandatory data element; obligation (data e ement); optional
data element.

3.6 consume (data)

To read data and then process it to the extent that some lexica or coding boundaries are dis-
covered. A data consumer performs alimited number of trandation phases.

Other Forms. consume data, data consumer, data consumption.
See Als0: interpret (datd); produce (data).
Note: Datais consumed beforeit isinterpreted.

Example 1: In the following character stream:

<R>
<A>123. 45</ A>
<B>PQR</ B>
<C X="Y">z</ C
</ R>
<R>
<D>JKL</ D>
<BE>
<F>XXX</ F>
<GYYY</ &
</ E>
</ R>

adata consumer might recognize:

» therearetwo records, both with tags "R"
» thefirst "R" record contains three records with tags "A", "B", "C"
» thesecond "R" record contains two records with tags "D" and "E"

However, the data consumer:

* might not understand the meanings of tags. what does "<B>. . . </ B>" mean?

* might not validate the tags: is"<C>" permitted to have the attribute "X"?

* might not validate the contents of the records: within record "A", is"123. 45" avalid
value?

* might limit the depth of its analysis: "R" is only explored one level deep to discover
tags "D" and "E", but only alimited analysis (e.g., finding balanced tags) of the con-
tentsof "E" is performed such that tags "F" and "G" are not analyzed or discovered.

Caopyright © 2001 |IEEE. All rights reserved.
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Thus, a data consumer might only have a partial understanding of an information structure.

Example 2: Bdow isan APl example that distinguishes data consumption from data interpre-
tation in a case where extended data of the implementation is indirectly used, yet the imple-
mentation is strictly conforming.

/11l This exanple shows two files: the header "std_data.h",
/111 and a strictly conform ng application that includes
/111l the header.

TEEETELE bbb rrrnr
/111 The following is the include file "std_data.h"

struct std _data

{
int std_el enent 1, /1 Mandatory el enent.
void *std_elenent_2; // Optional elenent.
int ext_el enent_3; /1l Extended el enent.
1

TEEETELP bbb bbb rrrn
/111 The strictly conforning application begins.

/1 Include the standard header (contents |listed above)
#i nclude "std_data. h"

struct std data x; [// Declares "x" as standard data.

ny_code()
{

struct std_data y,z; // Declares "y" and "z".

/1l Strictly conform ng code, yet

/'l extended el ement "ext_el emrent 3"
/1 is copied.

mencpy( &y, &x, si zeof x);

/'l Assign string to "std_el enent_2".

/1l Assign length to "std el enent _1".

y.std _elenent_2 = "hello there";
y.std_element _1 = strlen(y.std_el enent_2);

/1 Still strictly conforning code, yet
/'l extended el ement "ext_el emrent 3"
/1 is copied.

mencpy( &z, &y, si zeof vy);

}
FHEEEEEEEE i rrrrrrrrrry

This example is grictly conforming because the implementation only interprets or generates
eements from a standard s, i.e, std_el enent _1 and st d_el ement _2. The nmenctpy
(copy object in memory) operations are the equivaent consume and produce operationsin this
hypothetica API binding, while the direct element accesses (eg., y. st d_el ement _1) are
theinterpret and generation operations for this hypothetical API binding.

Caopyright © 2001 |IEEE. All rights reserved.
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3.7 data instance
A data set rendered in some binding.

3.8 data object
A unit of data processing within the conceptual model of accessing implementations data.

Note 1. A data object may be a data element or an implementation-defined object. Strictly
conforming implementations only use or access data objects that are data el ements.

Note 2: The behavior of a data object, further defined and constrained in the semantic defini-
tion, is a data Sructure. An instance of a data Structure is a data set. A data set, further de-
fined, constrained, and rendered in some binding is a datainstance.

See Als0: data element; datainstance; data set; data structure.

3.9 data set

A datastructure in its second definition, i.e., "an instance ... of dataeements’'.
Note: A data set isindependent of binding (binding-independent).

3.10 data structure

(2) The datatype of an aggregate of zero or more data e ements.

(2) Aningtance of an aggregate of zero or more data €l ements.

Note 1. In adifferent context a data structure may be considered awhole, indivisible unit, i.e.,
in this context a data structure is a data element of some higher level data structure.

Note 2: Theterm "aggregate” isdefined in ISO/IEC 11404.
Examples: arecord; a set; asequence; alist; an array.

3.11 encoding
The bit and byte format and representation of information.

3.12 extended data element

Within the appropriate context, an element of a data structure that is defined outside a stan-
dard, and may be used within an instance of the data structure, as permitted by data inter-
change participants and data interchange implementations.

The "extended" nature of a data element is an obligation attribute.

The "extended" nature of a data element is a conformance level feature (e.g., Strictly con-
forming implementations vs. conforming implementations).

Caopyright © 2001 |IEEE. All rights reserved.
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Example: mandatory extended data element, optional extended data element, conditiona ex-
tended data element.

See Also: conditional data element; mandatory data element; obligation (data e ement); op-
tional data element.

3.13 gener ate (data)
To transform data from its meaning to some form suitable for data interchange.

Example: To seridize a data structure according to a conceptual model without rendering the
datain aspecific coding or encoding.

See Also: interpret (data); produce (data).

3.14 implementation behavior
External observation, appearance, or action.

See Also: implementation-defined behavior; implementation value; undefined behavior; un-
specified behavior.

3.15 implementation-defi ned behavior/value

Unspecified behavior or an unspecified value(s) where each implementation documents how
the choiceis made.

See Also: implementation behavior; undefined behavior/va ue; unspecified behavior/vaue.

Example: Permitting amaximum size, as measured in octets, of acoding.

3.16 implementation value
A quantifiable artifact associated with an implementation.

See Also: implementation behavior; implementation-defined behavior/value; undefined be-
havior/va ue; unspecified behavior/vaue.

To process data to discover its meaning, to the extent required by this Guideline.
Other Forms: interpret data, datainterpreter, datainterpretation.

See Als0: generate (data); consume (data).

Note: Datais consumed beforeit isinterpreted.

Example 1: In the following character stream:

<R>
<A>123. 45</ A>
<B>PQR</ B>
<C X="Y">Z</ C
</ R>

Caopyright © 2001 |IEEE. All rights reserved.
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<R>
<D>JKL</ D>
<BE>
<F>XXX</ F>
<GYYY</ &
</ B>
</ R>

adata consumer might recognize:

» therearetwo records, both with tags "R"
» thefirst "R" record contains three records with tags "A", "B", "C"
» thesecond "R" record contains two records with tags "D" and "E"

Because only these tags are recognized, only these tags are candidates for data interpretation.
Assuming tag " E" represents an extended data element, a data interpreter might only recog-
nizethe sandardized tags" A" ,"B","C',and" D".

Based on (1) the separation of the "consume” and "interpret” phases of trandation, and (2) a
particular standards binding (XML-like in this case), an application might only interpret the
standardized features A, B, C, and D.

As described above, an application that combines data consumption and data interpretation,
but only interprets standardized data e ements, might be strictly conforming data reader.

3.17 locale-specific behavior

Behavior that depends on loca conventions of nationality, culture, language, ingtitution, etc.,
which is documented by each implementation.

3.18 longevity (data element)

An attribute of a data element specification that indicates intention for incorporation into pat,
present, or future editions of a standard.

See Also: obligation (data €l ement); obsolete data el ement; reserved data €l ement.
Note: Longevity attributes are independent of obligation attributes.

Example 1: An obsolete data e ement might have been intended for inclusion in past editions
of thisGuiddine, but isintended to be excluded in future editions of this Guiddine.

Example 2. A reserved data element might not have been included in past editions of this
Guideline, and might be intended for inclusion in future editions of this Guiddine.

3.19 mandatory data element

Within the appropriate context, an element of a data structure that is defined and required
within an instance of the data structure.

The "mandatory" nature of a dataelement isan obligation attribute.

Caopyright © 2001 |IEEE. All rights reserved.
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See Also: conditional data €lement; extended data element; obligation (data € ement); optional
data element.

3.20 nomadic (access, system)

(1) The appearance of continuity of service across separate communication sessions and geo-
graphic locations.

(2) Sometimes-disconnected from the networks used for communication among its subsys-
tems and related systems.

Note: Also known as "sometimes-connectivity" and/or "sometimes-roaming”.

3.21 obligation (data element)

The requirements and permissibility of data elements that determine the vdidity of a data
structure.

See Also: longevity (data e ement); conditiona data eement; extended data e ement; manda-
tory data element; optional dataelement.

Note: Obligation attributes are independent of longevity attributes.

Example: A data structure X, has four elements. A and B are mandatory, Cisoptiond, and Dis
conditional if B hasthe valuet r ue. The following are sample valid and invaid data struc-
tures:.

A=123 ) /1 invalid: mssing mandatory el enment B
A=123, B=fal se ) /1 valid
A=123, B=true ) /! invalid: mssing conditional elenment D

A=123, B=true, D=17 ) [/ valid

A=123, B=false, D=17 ) // valid: allowable because the exanple
/1 "conditional” wording above only
/1 makes requirenments and rmakes no
/!l prohibitions

( A=123, B=nil, C=345) [/ valid

3.22 obsolete data element

Within the appropriate context, an element of a data structure that is defined but should not be
used within an instance of the data structure.

AN AN AN AN

The "obsolete" nature of a dataelement isalongevity attribute.
See Als0: longevity (data eement); reserved data element.

Note: The use of obsolete data elements is deprecated and their specification may be removed
from future revisions of a standard.

3.23 optional data element

Within the appropriate context, an eement of adata structure that is defined and permitted, but
not required within an instance of the data structure.

Caopyright © 2001 |IEEE. All rights reserved.
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The "optiona" nature of a data element is an obligation attribute.

See Also: conditional data eement; extended data eement; mandatory data element; obliga
tion (data element).

3.24 produce (data)

To process data to the extent that lexical or coding boundaries are defined and then write the
resultant data.

Other Forms:. produce data, data producer, data production.
See Als0: generate (data); consume (data).

Note: Datais generated beforeit is produced.

3.25 repository

A collection of data sets and data access methods for storing, indexing, searching, and re-
trieving information.

3.26 reserved data element

Within the appropriate context, an element of a data structure that is not defined and not per-
mitted to be used within an instance of the data structure.

The "reserved” nature of adata eement isalongevity attribute.

See Als0: longevity (data element); obsol ete data el ement.

3.27 undefined behavior/value
Implementation behavior or an implementation value(s) for which a standard imposes no re-
quirements.

See Also: implementation behavior; implementation vaue; implementation-defined behav-
ior/vaue; unspecified behavior/vaue.

Example 1. Possible undefined behaviorsinclude, but are not limited to:

* ignoring the situation completely

e unpredictable results

» behaving in a documented manner characteristic of the environment
» terminating processing

Example 2: Possible undefined values include infinities, null vaues, and "Not A Number".

3.28 unspecified behavior /value

Implementation behavior or an implementation vaue(s) for which a standard provides two or
more possibilities and imposes no further requirements on which possibility is chosen in any
instance.

Caopyright © 2001 |IEEE. All rights reserved.
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See Also: implementation behavior; implementation vaue; implementation-defined behav-
ior/value; undefined behavior/value.

Example 1: An application’s choice of algorithm for creating object identifiers.

Example 2: The order in which procedure cdl parameters are pushed on acalling stack.

3.29 Acronyms and abbreviations

API: Application Programming Interface

HTTP: Hypertext Transfer Protocol

ICS: Implementation Conformance Statement

IETF: Internet Engineering Task Force

L10N: localization; the internationalized spelling of "localization” (the letter "L",
followed by 10 letters, then the letter "N")

LID: Language Independent Datatypes; also known as ISO/IEC 11404

LTSC: Learning Technology Standards Committee

MDAS API: Metadata Access Service AP

RFC: Request for Comments; a citation prefix for specifications developed by the
Internet Engineering Task Force

SPM: smallest permitted maximum

W3C: World Wide Web Consortium

XML: Extensible Markup Language

Caopyright © 2001 |IEEE. All rights reserved.
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4 XML coding binding template

Note 1: The following wording may be included in the normative (or conditionaly normative)
part of the standards wording. The phrase "Standard Such-And-Such" should be replaced
with the name of the standard where this wording is being incorporated.

Note 2: The implementation varieties are defined in IEEE 1484.14.1, Guiddines for Extension
Techniques.

If a Standard Such-And-Such application includes a " Standard Such-And-Such [implementa-
tion variety] with XML coding binding" in its implementation conformance statement, then
that application shall conform to the requirements of this Clause/Annex.

Examples: "Standard Such-And-Such dtrictly conforming data instance with XML coding
binding"; " Standard Such-And-Such conforming data reader with XML coding binding".

4.1 Generating and pr oducing XML

The following rules describe the transformation of Standard Such-And-Such data elements, as
described by this Standard and by ISO/IEC 11404 notation, to XML records.

* Rule1: For each dataelement in ISO/IEC 11404 notation, map all identifiersto XML
tags, except as noted in Rule 2 below. Balanced XML tags delimit the boundary of
the value associated with the data element. The nesting of the XML tags represents
the structure of data elements, as described by its "aggregate datatype generator"
(ISO/EC 11404 terminology). For array and sequence aggregates, (1) an XML tag
of the same name as the identifier of the aggregate represents the group of aggregates,
(2) the individual data elements are represented by repeated XML tags based on the
identifier of the aggregate minus the suffix * _|'i st™ or " _bucket ", not the index of
the element.

* Rule2: Mapall m string_type datatypesto:

* Rule2A: Thel ocal e element of m st ri ng_t ype Setsthe LANG attribute in parent
XML element.

* Rule?2B: Thestring element sets content of parent tag (i.e., the current target).

Map all Standard Such-And-Such persona information to ...[editor's note: "vCard"

mapping to be added here]

* Rule3: Transform the following XML tags (wildcard notation):
St andar d_Such_And_Such_*

to the following XML tags (wildcard notation):
| EEE_LTSC St andard_Such_And_Such_*

All data produced shal be well-formed XML.

Rationale

The following is a rationale for these three rules for this specific transformation of the Stan-
dard Such-And-Such datatypes.

Caopyright © 2001 |IEEE. All rights reserved.
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Note: This XML binding (Standard Such-And-Such — XML) requires 3 transformation rules.
Other standards and different XML bindings may require more, fewer, or different trans
formation rules.

Rationalefor Rule 1

Rule 1 is the main transformation from ISO/IEC 11404 datatypes to XML tagging conven-
tions. The following examples use the following definition to illustrate the transformations.

A record

(
B: integer,
C. record

(
D: integer,
E: characterstring(iso-10646-1),

)
list: array (0..limt) of (integer),
G sanple mstring list_type,
)
The first sentence, "for each data eement in 1ISO/IEC 11404 notation, map al identifiers to
XML tags’, transformsidentifiers, eg., "X: " [0 "<X>".

The second sentence, "balanced XML tags delimit the boundary of the value associated with
the data dement”, requires that (1) the tags are balanced, and (2) the vaue of the data e ement
isbetweenthetags, e.g., "X: 17" [0 "<X>17</ X>".

The third sentence, "the nesting of the XML tags represents the structure of data elements, as
described by its aggregate datatype generator”, requires that the nesting implied in aggregates
(records, arrays, sequences/lists) results in smilar nesting of the XML tags. Using the defini-
tion of A above, the following nesting isimplied for elements B, C, D, and E:

<A>
<B>...</ B>
<G
<D>...</ D>
<BE>...</ B>
</ C
</ A>

The fourth sentence, "for array and sequence aggregates, data elements are represented by re-
peated XML tags based on the identifier of the aggregate, not the index of the eement”, re-
quires arrays and sequences (lists) to be represented as multiple tags with the same name — a
typica XML style convention. For example, the data element F would be represented as:.

<l-- correct XM. binding of F list -->
<A>

<F list>
<F>...</PF>
<F>. ..</F>
<F>. ..</F>

</F list>
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</ A>
but not as:
<l-- incorrect XML binding of F list -->
<A>
<F list>
<0>...</0>
<1>...</1>
<2>...</2>
</F_ list>
</ A>

Rationalefor Rule 2

Standard Such-And-Such records use severad specidized datatypes, such as multilingual
datatypes for describing certain char act er st ri ng-type data dements that must be repre-
sented in a multilingua and multicultura context — commonly called internationdization
(I118N) and localization (L10N) features. Below, is a sample version of a multilingual data
type that is not intended to clash with definitions of other multilingua datatypes defined else-
where in this Standard. In this illustration, the datatype sanpl e_m stri ng_t ype repre-
sentsasingle pair: alocalized string and alocale specification (L10N mapping). The datatype
sanpl e_nm string_array_type represents an array of these string pairs. In this exam-
ple, the array exanpl e_r emar ks contains three elements, each element is a pair of strings.
Presumably, an application would choose the appropriate string from  use
exanpl e_r emar ks based on the country (locale) that the application was operating in. The
following are sample type definitions and value definitions.

type sanple _mstring type =

record

(
L1ON string: characterstring(iso-10646-1),
L10ON | ocal e: string_type,

),

type sanple_m string array_type =
array (0..limt) of (sample_nlstring type),

val ue exanpl e_renarks:
sanmple_m string_array_type =
(

(
L10ON string: "abc abc abc",

L10N_| ocal e: "en-Us",

L1ON string: "def def def",
L1ON map: "fr-CA",

L1ON string: "ghi ghi ghi",
L10ON nap: "de-DE",
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Rule 2, dong with array handling of Rule 1, transforms these data € ementsinto the following
XML:

<exanpl e_remarks LANG="en- US">abc abc abc</exanpl e_r emar ks>
<exanpl e_remarks LANG="fr- CA">def def def</exanple_remarks>
<exanpl e_remar ks LANG="de- DE">ghi ghi ghi </ exanpl e_remar ks>

[Editor's Note: Rule 2, will include "vCard" mapping which transforms Standard Such-And-
Such personal information to/from "vCard" structures|]

Rationalefor Rule 3

This rule is used for rewriting tags to use certain namespace conventions. This rule could
have specified XML namespaces by choosing a different namespace convention (prefixes).

After Rule 3, the implementation is required to assure that the result of these transformations
iswell-formed XML.

4.2 Consuming and interpreting XML

The following rules describe the transformation of XML records to Standard Such-And-Such
data dements, as described by this Standard and by ISO/IEC 11404 notation.

All data consumed shall be wdl-formed XML.

* Rule1: Transform the following XML tags (wildcard notation):
| EEE LTSC St andard_Such_And_Such_*

to the following XML tags (wildcard notation):
St andard_Such_And_Such_*

* Rule2: Transform the following:

* Rule 2A: The LANG attribute of the XML element sets the | ocal e element of the
corresponding n st ri ng_t ype data e ement.

* Rule 2B: The contents of the tagged element sets the st ri ng element of the cor-
responding m st ri ng_t ype data element.

* Rule 3: For each XML tag, that is associated with an identifier defined by a Standard
Such-And-Such data element in this Standard, its corresponding opening and closing
balanced XML tags are matched. For each XML tag, except as modified in Rule 2
above, map each XML tag to the corresponding data element identifier. The nesting
of the XML tags represents the nesting of the data elements, i.e,, the reverse of the
operation in Rule #1 of subclause 12.1, Generating and Interpreting XML, above.
The contents of each tagged element is converted to the value of the corresponding
data el ement.

Rationale

Rationalefor Rulel

Before processing, the implementation is assured that it is consuming and interpreting well-
formed XML.
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This rule strips the XML namespace prefixes and suffixes as necessary. In this illustration,
XML namespaces were not used, but a namespace prefix ("I EEE_LTSC ") was used to reduce
the possibility of namespace collisions.

Rationalefor Rule 2

This rule does the reverse mapping from the LANG attribute to the ml st ri ng_t ype datatype.
Thisrule is careful to transform only known ni st ri ng_t ype data dements because dl other
XML LANG attributes do not correspond tomi st ri ng_t ype dataeementsin this Standard.

[Editor's Note: In the next draft, Rule 2, will include "vCard" mapping which transforms Stan-
dard Such-And-Such personal information to/from "vCard" structures.]

Rationalefor Rule 3
This rule handles the main transformation of XML tags and their contents to data elements.

The first sentence, "for each XML tag, that is associated with an identifier defined by a Stan-
dard Such-And-Such data element in this Standard, its corresponding opening and closing bal-
anced XML tags are matched", (1) ignores al identifiers that are unknown to this Standard,
and (2) properly pairsthem.

The second sentence, "for each XML tag, except as modified in Rule 2 above, map each XML
tag to the corresponding data element identifier”, creates the association with data elements,
but does not assign the values of the data €lements..

The third sentence, "the nesting of the XML tags represents the nesting of the data elements,
i.e, the reverse of the operation in Rule #1 of subclause 19.1", assures that the interna struc-
ture of the XML tags, to the extent required by this Standard, agree with the interna structure
of the data elements.

The fourth sentence, "the contents of each tagged element is converted to the vaue of the cor-
responding data element”, transforms the contents within the XML tags to values of the data
eements, i.e,, it "populates’ the data elements.

4.3 Representation of basic data types

The following subclauses describe the transformation of data element values to/from character
representations for information interchange for use within an XML binding.

4.3.1 Characters and char acter strings
Dataelementsthat are of typechar act er shal be represented as per the XML specification.

Note 1. Specia characters, such as " &' "<" ">" ";" reqguire trandation methods and,
possibly, lossess trandation.
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Note 2: Some encodings, such as 1SO-8859-1 and UTF-8 permit the direct encoding of the
representation of characters such as "©' (the copyright symbol). Other encodings, such as
ASCII, require encoding extensions, such as"&#169; ", to represent these symbols.

4.3.2 Integers

Data elements that are of type i nt eger shal be represented as per ISO/IEC 9899:1999, C
Programming Language, subclause 6.4.4.1, Integer Constants; excluding "U", "L", and "LL"
suffixes and their lowercase variants, and may include an optional leading sign, either plus
("+") or minus ("- "), but not both.

Examples.
0 !/l zero
23 /1 twenty-three
0x17 /1 same in hexadeci mal
027 // same in octal
-34 /'l negative thirty-four
+34 /1 postitive thirty-four
+34 /] sane

4.3.3 Real numbers

Dataelementsthat are of typer eal :

» if integral, may be represented integers, as specified above in subclause 19.5, Inte-
gers,

* if not integral or not represented as integers, shall be represented as per 1SO/IEC
9899:1999, C Programming Language, subclause 6.4.4.2, Floating Constants; ex-
cluding "F" and "L" suffixes and their lowercase variants, and may include an op-
tional leading sign, either plus ("+") or minus (- "), but not both.

Examples.
0 !/l zero
0.0 /1l sane

130.0 // one hundred thirty
1.3E2 /] same
+1.3E2 // sane

4.3.4 Date and time values

Data dements of typeti me shal be represented as per 1SO 8601, Data elements and inter-
change formats— Information interchange — Representation of dates and times.

Note 1: 1SO 8601 isintended to represent dates and times between 1 January 0001 and 31 De-
cember 9999 using the Gregorian calendar. It iswell understood that there are anomalies with
this approach, e.g., the month of September 1752 has less than 30 days, the lack of correlation
of timezones prior to the introduction of transcontinental railroads, changing the beginning
month of the calendar, the inability to represent dates Before the Common Era, and the inabil-
ity to represent dates after 31 December 9999.
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SO 8601 is applied asfollows:

Only the basic format shall be used. Example: *19990102" and "030405" are
valid, but " 1999- 01- 02" and " 03: 04: 05" arenot. Rationae: The additional proc-
essing for extended formats may be more error prone and can reduce interoperability;
the additional lexical elements of the extended formats may interfere or conflict with
other lexical, embedded, or surrounding information processing environments.
Decimal fractions shall use the full stop character (*. "), aso known as the period
character. Example: "199901020304. 1" represents 03:04:06 AM on 2 January
1999. Note: 1SO 8601 permits the use of the comma (*, ") and full stop characters,
and specifies that comma is the preferred sign. This Standard only permits the full
stop (period) character. Rationale: The comma character may interfere or conflict
with other lexical, embedded, or surrounding information processing environments.

For pointsin time, 1ISO 8601 is applied asfollows:

Dates shall be represented by calendar date format only. Note: Calendar dates are
represented by year, month, and date. Other formats permitted by 1SO 8601, but pro-
hibited in this Standard include ordinal date (i.e., the date is represented by three
decimal digits, e.g., "1985032" is 1 February 1985) and calendar week and day
number (i.e., the date is represented by the week number and the day of the week,
e.g., Sunday, 1 January 1995 is " 1994Ws27", and Tuesday, 31 December 1996 is
"1997W12"). Rationale: The additional processing for these other date formats may
be more error prone and can reduce interoperability.

Dates and times shall be represented as an 1SO 8601 complete representation and
shall not use the "T" time indicator. Example: "19990102030405" represents
03:04:05 AM on 2 January 1999. Rationale: The " T" time indicator is omitted be-
cause it is not necessary; 1SO 8601 permits this omission when there is no ambiguity.
The ambiguity is avoided by (1) permitting only 1SO 8601 basic formats, and (2) re-
quiring the identification of missing date and time components.

The underscore character (" _") shall be used to indicate missing components. One
underscore character shall be used for each digit that is missing from the integer por-
tion of the date or time. Example: " 0102" represents 2 January of the current
year. Note: Data that has missing components (e.g., the century) can cause signifi-
cant interoperability problems, such as the "Y ear 2000 Problem™. It is recommended
that implementations avoid generating data with missing components, but it may not
be possible to resolve al circumstances. Rationale: 1SO 8601 uses hyphens for miss-
ing components, but hyphens may interfere or conflict with other lexical, embedded,
or surrounding information processing environments. 1SO 8601 uses the hyphen to
indicate that one component is missing (e.g., "--0102"), while this Standard uses
one underscore character per digit (e.g., " 0102"), which is less error prone for
information processing.

Times shall be represented in local time or Coordinated Universal Time (UTC).
Times represented in local time shall use no suffix and shall not indicate the differ-
ence between loca time and UTC. Times represented in UTC shall use the "Z" suf-
fix, as per ISO 8601. Example: " 19990102030405" local timein New York City (5
hours west of UTC) is the same time as " 19990102030905Z" . Rationae: The use
of time zone information, other than UTC, causes additional processing for data in-
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terpretation, which may be more error prone. The prohibition of time differences
(e.g., "19990102030405+0700") eliminates the use of the plus (" +") and minus
("-") characters which may interfere or conflict with other lexical, embedded, or sur-
rounding information processing environments.

For durations of time, 1SO 8601 is applied asfollows:

* Thetime duration shall begin with the prefix " P", as per ISO 8601. Example: " P2Y"
means two years. Note: Not all date and time components are required for a duration
of time.

e The time duration shall use the case-sensitive designators. " Y* for years, "M for
months, " D' for days, "W for weeks, "h" for hours, "nt for minutes, and "s" for
seconds. Example: " P2Y10M25h2nbs" represents the duration 2 years, 10 months,
25 hours, 2 minutes, and 5 seconds. For durations of time, a date and time component
may exceed the maximum number of units in a corresponding component of a point
in time, e.g., months may exceed 12, hours may exceed 24, and minutes may exceed
60. Rationale: The use of case-sensitive designators simplifies the processing of date
and time information.

Note 2: The characters described in ISO 8601 only specify the names of characters, not their
encodings. Thisis emphasized by SO 8601, subclause 4.4, Characters used in the represen-
tations. "The representations specified in this Internationa Standard use digits, aphabetic
characters, and specia characters specified in ISO 646. ... Note 2: Encoding of characters for
the interchange of dates and timesis not in the scope of this Standard.”

4.3.5 Void types

A void type shall have no representation and shall have no encoding.

Example: The following record
A record

(

B: integer,

C void,

D: characterstring(iso-10646-1),
)

isrepresented in XML as:

<l-- correct XM representation of C -->
<A>

<B>17</ B>

<D>hel | o</ D>
</ A>

but not as;

<l-- incorrect XM representation of C-->
<A>

<B>17</ B>

<C</ &

<D>hel | o</ D>
</ A>
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4.4 Encoding of character representations

The encoding of character representations to octet vaues is specified by the XML encoding
technique.

Conforming Standard Such-And-Such data instances with XML coding binding shall be en-
coded in one of: ASCII, ISO/IEC 8859-1, ISO/IEC 10646-1 UTF-8, or ISO/IEC 10646-1
UTF-16.

Conforming Standard Such-And-Such applications with XML coding binding shall support dl
of the following encodings: ASCII, ISO/IEC 8859-1, ISO/IEC 10646-1 UTF-8, and ISO/IEC
10646-1 UTF-16.

4.5 Handling exceptions and extensions

4.5.1 Implementation-defined behavior

The following are implementation-defined behaviors in addition to those described elsewhere
in this Standard.

The following are implementation-defined behaviors in the production and consumption of
XML codings:

* The maximum size, in octets, of a strictly conforming Standard Such-And-Such data
instance, as coded in XML, that may be processed successfully.

*  The maximum nesting depth of XML records.

* The time zone information for data elements of ti me type that have unspecified
timezones.

4.5.2 Unspecified behavior

The following are unspecified behaviors in addition to those described €l sewhere in this Stan-
dard.

The following is unspecified behavior in the generation or interpretation of XML codings:

* Theorder of processing data elements.

Thefollowing is unspecified behavior in the production or consumption of XML codings:

» The use of additional whitespace characters outside those of the data element value
and those required by the XML specification.

4.5.3 Undefined behavior

The following are undefined behaviors in addition to those described elsewhere in this Stan-
dard.

The following are undefined behaviors in the production or consumption of XML codings:
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The use of XML tags that correspond to extended data el ements.

The use of XML tags that correspond to reserved data elements.

The use of XML tags or attributes not specified in this XML coding binding.
The use of characters outside the repertoire described in this Standard.
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5 Annex A: Document development

This section concerns the devel opment of this document. The past (revision history, resolved
issues), present (release notes, comment returns), and future (open issues) releases of this
document are identified here.

5.1 Revision history

» Draft 1, 2001-02-06, the first draft. This document was excerpted from |EEE 1484.2,
Draft 6.

5.2 Release notes for this document

Thefollowing notes apply to thisrelease of this Guiddine:
» There may be some "disconnected” wording due to the cut and paste.

5.3 Resolved issues

The following issues have been resolved:
* None yet.

5.4 Open issues

The following issues are outstanding:

* Need to write corresponding PAR.
* Need to include examples where typing information is the main identifier.

5.5 Commentson this document

All comments are appreciated. Please return al comments on this release of this document by
Friday, 2001-03-16 23:00 UTC. Déliver dl comments to the IEEE 1484.14 Semantics and
Exchange Bindings Working Group by sending E-mail to:

| tsc- sxb@maj or dono. i eee. org

To subscribe to the working group mailing list, send the one-line message
subscribe |tsc-sxb

to the E-mail address" naj or dono@mj or dono. i eee. or g".

The Technica Editor may be contacted at any one of the following:

Tel ephone: +1 212 486 4700
Fax: +1 212 759 1605
E-mail: frank@ arance. com
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