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Foreword

ISO (the International Organization for Standardization) and

IEC (the International Electrotechnical

Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental

and non-gov
technology, |
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brnmental, in liaison with ISO and IEC, also take part in the work. In the field of inforn
B0 and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives) Part 2.
5k of the joint technical committee is to prepare International Standardsj'Draft Interng
opted by the joint technical committee are circulated to national bodies for voting. Publicat

al Standard requires approval by at least 75 % of the national bodies gastihg a vote.

rawn to the possibility that some of the elements of this document'may be the subject of |
d IEC shall not be held responsible for identifying any or all sueh-patent rights.

}4-2 was prepared by Joint Technical Committee ISOEC JTC 1, Information techn
e SC 32, Data management and interchange.
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Introduction

The ISO/IEC 20944 series of International Standards provides the bindings and their interoperability for
metadata registries, such as those specified in the ISO/IEC 11179 series of International Standards.

This part of ISO/IEC 20944 contains provisions that are common to coding bindings (Clauses 4-10) and the
coding bindings themselves (Clause 11 onward). The coding bindings have commonality in their
concegptualization of data instances and their internal structures. For example, common features. include:

5ing datatypes to characterize the nature and operations upon data;

|
C

5ing ISO/IEC 11404 to define and declare datatypes;

|
C

— u$ing common aggregate structures, such as array and record, to describe)sets of data;
— using common navigation descriptions to reference components within’a set of data.

The ipdividual coding bindings each incorporate a mapping of common data semantics to their individual
binding requirements.

© ISO/IEC 2013 — All rights reserved \%
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SO/IEC 20944 series of International Standards describes codings, application programm|ng interfaces
, and protocols for interacting with an ISO/IEC 11179 metadata registry,(MDR).

part of ISO/IEC 20944 specifies provisions that are common across coding bindings for the
EC 20944 series. This part of ISO/IEC 20944 includes the individual coding bindings themseglves.

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

FC 11404:2007, Information technology,=— General-Purpose Datatypes (GPD)

FC 20944-1:2013, Information . technology — Metadata Registries Interoperability dnd Bindings
-IB) — Framework, common vecabulary, and common provisions for conformance

erms and definitions

e purposes of this)document, the terms and definitions given in ISO/IEC 20944-1 apply.

ntended-use of this part of ISO/IEC 20944

Bindimgs'eoncern the mapping of one standard (or framework) into another standard (or framework).

Coding bindings concern the mapping of instances of data models to code elements (representations of data).

More

The |

than one standard (or framework) may be used to complete the mapping.?

SO/IEC 20944 series of International Standards uses at least three tiers of mappings. The first tier

concerns the main kind of mapping for the binding: coding bindings, API bindings, and protocol bindings. The

T For example, an ASN.1 binding of "technical specification XYZ" implies mapping the features and requirements of

"techn
2

ical specification XYZ" to the features and capabilities of the ASN.1 standard.

When viewed as a series of layers (e.g., data model = Standard XYZ, coding binding = ASN.1, encoding = ASN.1

Basic Encoding Rules (BER)), bindings may also be viewed as "layered standards" or a "layering of standards".

© ISO/IEC 2013 — All rights reserved 1
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second tier of mapping concerns the mapping of data model instances to a coding-independent representation
(CIR) of data — ISO/IEC 11404 specifies the syntax and semantics of this CIR. The third tier of mapping
concerns the mapping of CIR to a coding-specific representation (CSR) — Clauses 11 and onward describe
the coding-specific mappings. Additional tiers of mapping are possible, such as specifications of encoding
mappings.3

The purpose of a common CIR of data is to support common semantics and interoperability among coding
bindings and other bindings, such as API and protocol bindings.

NOTE XML bindings are useful for integration with other XML technologies. The XML binding provides the
requirements of XML interchange without specifying the XML technologies (e.g., XML Schema) to implement the features.

are useful for integration with name-value pair technologies. such as scripting systems. E-mail. a

d web

DIVP bindings
servers.

EXAMPLE

(e.g., XML cod
CIR) among th
coding-specifig

5 Abstra

The coding
structures. Fd

— using datatypes to characterize the nature and operations upon.data

— using ISQ/IEC 11404 to define and declare datatypes

— using corpmon aggregate structures, such as array and record, to describe sets of data

— using corhmon navigation descriptions to reference components within a set of data

The individual coding bindings (Clauses 11 and onward) each incorporate a mapping of common data
semantics to their individual binding requirements.

5.1 Overvjew of data objects

The conceptyal model of data objects is.divided into two parts: the data structuring model and the navigation
model. The data structuring model describes the "logical" structure of data as it is transferred. The navigation
model descrilpes the mapping of the logical structure to a navigation hierarchy.

NOTE The use of hierarchical naming does not imply a hierarchical data model or metadata model.

5.2 Refer¢gnced data’interchange specification

The ISO/IEC [20944 'series of International Standards is organized by an implicit data interchange specifigation.
This data intgrchange specification is external to the coding, API, and protocol bindings. (See footnote 2[)

A CIR is developed for a data model. Based upon this CIR, it is possible to transform one coding H
ing binding) to another coding binding (e.g., ASN.1 coding binding) while sharing commaen sémanti
b coding bindings. Likewise, one coding-specific representation (e.g., XML) can be transformed into a
representation (e.g., ASN.1).

ct model

bindings have commonality in their conceptualization of data’ instances and their in
r example, common features include:

inding
s (the
nother

ternal

3

The XML, ASN.1, and DIVP coding bindings all have additional tiers for encoding. XML has two additional encoding

tiers: character encoding (e.g., ASCII vs. UTF-8), and a lower level byte-ordering encoding for multi-octet representations
(e.g., little endian and big endian orderings for UTF-16 and UTF-32). ASN.1 has an additional layer of encoding, Encoding
Rules (BER), Canonical Encoding Rules (CER), and Distinguished Encoding Rules (DER). DIVP may have encoding rules
specified by its outer wrapper, but they are not part of the DIVP coding binding.

© ISO/IEC 2013 — All rights reserved
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5.3 Data structuring model
5.3.1 Data objects

5.3.1.1 General

A unit or collection of data is called a "data object".4 Data objects are structured data charact
following.

5.3.1.2 Atomic data objects

erized by the

An OILjUL,t riay IUU dall "atulll;b ddtd UIUjUL,t" If ﬂ 1< u'aia u'ujcut ;Idb vaiuca Wil;bil alc ;Iltl;llbibd“y ;IIL“
basic|type such as integer, real, character.

EXAMPLE 17, -1.7E8, 0019980831235959, "hello world".

5.3.13 Aggregates

"component". The components may be ordered or unordered, named of unnamed, typed or
ate may be nested, i.e., a component of aggregate may be an aggréegate itself.

EXAMPLE Thelist { x: 17 ¥: { 18 19 20 } z: 0D19980831232359)} contains three named data
and z| The first component (x) is an atomic data object of type integer. he 'second component (¥) is an agg
unnanped component. The third component (z) is an atomic data object.of type date-and-time. The differen
aggregate and a C programming language structure is: a C struetute is always ordered, named, and type
aggregate may be ordered, named, and/or typed.

5.3.1. Hierarchical organization

The nesting implies a hierarchical organization. only from the perspective of data access,

isible, e.g., a

gregate is a collection of data objects (atomic or not). Each member of the aggregate is called a

untyped. An

elements x, Y,
regate of three
ice between an
d; whereas an

ot from data

implementation. For example, a multi-dimensional array may use the same access method as a npested list. As

logy, when comparing the C programiming language two-dimensional array char x[10][20]
list char *y[10], both types are accessed.by the same hierarchical method: x[a][b] and y[a][b].
5.3.1. Datatypes

Data pbjects may have a datatype. ISO/IEC 11404 includes basic types (e.g., boolean, integer, r
string)), type parameters (e:.@>, precision), and type operators (e.g., lists, records, sets).

Implementations shall” support the ISO/IEC 11404 datatypes 5 . Additional supported d
implementation-defined.

5.3.2| Properties

to the nested

pal, date-time,

btatypes are

5.3.2/ General

Properties can be associated with data objects. Properties are attributes of the data object.
5.3.2.2 Property lists

Each data object may have an associated property list. A property list is an ordered, named list o

f data objects.

EXAMPLE The data object { 1 2 3 } might have the property list { read write_access: read only size:

123 }.

4 Not to be confused with "objects" of "object-oriented" analysis, design, and programming.

5 ISO/IEC 11404 includes a description of datatype conformity.

© ISO/IEC 2013 — All rights reserved
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5.3.2.3 System and user properties

Some properties are created by the underlying system, e.g., _type, _shape, _last modified. Some
properties are created by the user (or application), e.g., read _write_access, size. Designation conventions
(e.g., a leading underscore for system properties) help avoid collisions between user/application properties
and system properties.

5.3.2.4 Static and dynamic properties

Static properties exist for the duration of the object (unless explicitly removed) and can be listed, e.g., _type,
color. Dynamic properties might not be enumerable and might not exist for the duration of the object.

5.3.2.5 Stored and calculated properties

Some propeities have explicit storage associated with the object, e.g., color and (possibly))  -type. Some
properties may be implicit or calculated and have no storage, e.g., _type and _shape.

5.3.2.6 Mgmory and volatile properties

Some propeities behave the like "memory", i.e., "reading" the property more.than once always returps the
same value, and "writing" the same value more than once has the same affect-as writing it once.

EXAMPLE The properties color and price are "memory"-like properties because they remain the same. The property
_last_modifigd is "volatile"-like because the value may change; the property_usage_payment is "volatile"-like bgcause
setting its valug¢ more than once (e.g., paying a usage fee of 0.50 USD morelthan once) might have a different effe¢t than
setting the valde only once.

5.3.2.7 Prpperties of the Datatype

Some properjies are inherent to the datatype itself, such’as "ordered" vs. "unordered". GPD specifies sgme of
these propertjes. Other properties may exist.

5.4 Desighations, identifiers, and navigation

5.41 General

Non-atomic gbjects imply more than.one component. Designation methods facilitate navigation of stru¢tured
data in objects.

5.4.2 Identifiers for nayvigation

An identifier is a designation that is used for referencing.® The meaning of the navigation is defined by the URI
syntax, as overlaid with indexes and hierarchies.

5.4.21 Designations for indexes

Elements in ordered lists may be accessed by number, e.g., the element numbered 2 of the list { 15 16 17 }
is 17. Elements in lists may be accessed by identifier, e.g., the element number z of the list { x: 15 16 z:
17 } is 17. Labeled elements (i.e., elements with an identifier) of ordered lists may be accessed by identifier
or number, e.g., the third element of { x: 15 16 z: 17 } may be accessed by the identifier z or the
number 2. Index numbers begin at zero.

6 As used in this context, the term "identifier" is a designation used for navigation.

4 © ISO/IEC 2013 — Al rights reserved
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5.4.2.2 Hierarchical identifiers

Identifiers are hierarchical because the objects they navigate have hierarchical naming. These hierarchical
naming conventions, as well as all other forms of external data identifiers that permits hierarchical navigation

are al

EXAMPLE

{ X:

5.4.2.

so called hierarchical navigation paths.

15 Y: 16 Z: 17 } }.

3  Merged navigation identifiers

navigation identifiers are merged with the data obje

The names c/z, c/2, 2/z, and 2/2 all designate the element 17 in the data object { a:

10 B: 11 C:

ct navigation

The nhjprf praperty link control etc

identi
ope

:]\
EXAMPLE

iers to simplify the number of methods of access, e.g., no need for separate getvalue ang
ions.

The property Y of the object x is accessed via the name x/.Yy. For the soft link|of 1. that

getpropery

points to p: (1)

getting the value L "chases" the link and returns the value of b, (2) getting the value L/ reférs to the linj itself, i.e., the
reference to D, not the value of b, (3) getting the value /. chases the link and retrieves b.

5.4.24 Designation conventions

Several designation conventions are used to increase interoperability.and reduce integration cpst. The user

(appli
identi
and p
identi

EXAMPLE

langud
path {
words
Abc_ T

5.4.2

A dat
objec

5.4.2,

i)

cation) uses external identifiers. The system (implementatien) uses internal identifi

athname segments. Each pathname segment consists of(words separated by word separ
iers are mapped to/from internal identifiers.

The external designation conventions use MIME names, while the internal identifiers use
ge conventions. The external MIME name Abc-Def-Ghi/3/Jk1-Mno is mapped to the logical path
egment is the words Abc, Def, and Ghi; the second path segment is the word 3; the third path

Jkl1 Mno. The logical identifier is mapped to the internal C programming langy
ef_ Ghi[3].Jkl_Mno or, possibly, Abc_Def Ghi[3]->Jkl_Mno.

Hard links

B object may be accessed by'more than one identifier. A hard link is a first class referen
. A data object exists untjl-alkits hard links have been removed, then the data object is dest

6  Soft links

An alfernate identifierimay be created for an data object. A soft link is a second class reference

ers. External

iers are mapped to/from logical identifiers. A logical identifiers is a sequence of pathname separators

ptors. Logical

U programming
name: the first
segment is the
age identifier

ce to an data
royed.

the link may

still ¢xist after the’target data object is destroyed. Soft links are implicitly "chased" (automatically
"dereferenced"):
EXAMPLE If the soft link . points to b, then (1) getting the value L "chases" the link and returns the| value of b, (2)

getting the value L/ refers to the link itself, i.e., the reference to b, not the value of b, (3) getting the value
link and retrieves p.

5.4.2.

L./ . chases the

7 Reference

An identifier or pointer to a data object. A reference is a second class name: the link may still exists after the
target object is destroyed. References must be explicitly "chased" (or "dereferenced").

5.4.2.

8 Views

A view represents a subset of structure data. A simple view might be a subtree of structure data. A complex
view may be an SQL select query to describe to subset.

Views describe subsets of information. A view may be used to address the need of creating functional subsets.

© 180/
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6 Semantics

6.1 Datatypes

The ISO/IEC

20944 datatypes are based upon ISO/IEC 11404.

6.2 Inherent structure

Objects contain data that is navigated by hierarchical navigation identifiers.”

EXAMPLE

struct

{

int

id;

cha¥ name[100];
timge t datetime;

};

A C programming language structure is represented conceptually as:

Name Value
et L Fommm - +
| id | 11223344 |
et T Fommmm - +
| name | John Doe |
] L Fommmm e +
| datetfime | 19980102 |
] L Fommmm e +
The same copceptual structure may be used for XMLs
<NAMEINFO>
<ID3$11223344</ID>
<N. >John Doe</NAME>
<DATETIME>19980102</DATETIME>
</NAMEINFO>
6.3 Hierarchical naming

Data is "strud

EXAMPLE

struct

fured" and‘accessed via a hierarchical navigation identifier system.

{

int

id;

struct

{

char last[40];

char first[30];
char middle[30];
char title[10];

} name;
time_t datetime;

};

7

This does not imply hierarchical data.

© ISO/IEC 2013 — All rights reserved
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The nested C structure may be represented conceptually as:

Name Value
o o +
| id | 11223344 |
domm - et T +
| name |last | Doe |
domm - et T +
| name |first | John |
Fomm - Fom - +
| name |middle| Q. |
oo oo +
|| name |title | Dr. |
H——m——— Fommmmm - +
|| datetime | 19980102 |
H-———————— e e +

The most important feature is the hierarchical navigation identifier. Using C\syntax as an xample, id,
name |last, name.first, name.middle, name.title, datetime. Note that thelnaming is the kel feature, not
the implementation of the structure, so the following is an equivalent 'conceptual model from a MDRIB
perspective:

Name Value
H-——mm dommmmm e +
|| id | 11223344 |
H-——————— Fommmmm - +
|| name | Fomm - |-—-==—-- +
H-——————— Fommmmm - + |
|| datetime | 19980102 | |
H-mmm Fommmm o + I
\'4
Name Value
Fom - Fom - +
| last ] (Doe |
do——mm—— £ —mmmm - +
| first | John |
e e B oo +
| middle | Q. |
=St Fommmmm - +
| ~title | Dr |
Fommmm - Fom e +

The gbove conceptual data structures could be represented by UNIX filesystems designation corjvention (e.g.,
id, npme/Iast, name/first, name/middle, name/title, datetime) or by Windows Registry designation
convention (e.g., id, name\last, name\first, name\middle, name\title, datetime).

These hierarchical naming conventions, as well as all other forms of external data identifiers that permits
hierarchical navigation are also called "hierarchical navigation paths"

6.4 Associated properties

Data objects can have properties associated with them. Properties are, conceptually, list of identifier-value
pairs. Properties may be system-defined (e.g., pointer address) or user-defined (e.g., security), static (e.g.,
type) or dynamic (e.g., last modified time), require storage (e.g., security) or calculated on demand (e.g.,
length).

© ISO/IEC 2013 — All rights reserved 7
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Name Value
o Fommmmm - +
| id | 11223344 |
t-————————— t-——————————— + Property List
| name | John Doe | === +
domm - e e + I
| datetime | 19980102 | |
o Fom - + |
v
Name Value
do—mmm Fo—mmmm - +
| address | 0x12345678 |
F——————- F—————————- ¥
| security | read-write |
- Fmmmmm e +
| type | string |
do—mmm Fommmmm +
| modified | 19980103 |
o o +
| length I drdrd |
dommmm e Fmmmmmm o +

6.5 Merged navigation identifiers for properties

The navigatic
access to infg
value" opera

n identifiers of properties are merged with the navigationcidentifiers of data objects to si
rmation, i.e., only a "getvalue" is needed rather than requiring both "get value" and "get pr
ions. Assuming designation conventions of / as a_pathname separator and . as a pr

introduction, the _type property of the data object navigation identifier would be accessed via name/._ty

6.6 Extern

The designat
interchange,

"logical identi
word segmer
structured da

Examples of
and word seq

Abc-Def
abc_def
AbcDef\

((abc dgf)

The above ex

al, logical, and internal naming conventions

on conventions may vary. Conceptually,.the "external identifier" is the name used in inforn
b.g., the navigation identifier used in the "get" service. The "external identifier" is mapped
fier". A "logical identifier" is comprised of a list of path name segments, each segment is a
ts. The "logical identifier" is mapped to the "internal identifier" within the implementation

Ia.

external identifiers with varying designation conventions using path separators (e.g., "/", "
arators (e.g., -"," ", or case change)::

’

—_

Ghi-Jk1l/Mno-Pqr=Stu/123/456
L.ghi_jkl.mno pgr_stu[l123][456]
hiJdkl\MnoPgrStu\123\456
(ghi~jk1l) (mno pgr stu) 123 456)

# MIME or UNIX filesystem
# C language

# Windows Registry

# LISP

ternal hames map into the following "logical identifier":

mplify
bperty
bperty
pe.

hation
to the
list of
of the

.y

path segment #1-
word #1: abc
word #2: def

path segment #2:
word #1: ghi
word #2: jkl

path segment #3:
word #1: mno
word #2: pqr
word #3: stu

path segment #4:
word #1: 123

path segment #5:
word #1: 456

© ISO/IEC 2013 — All rights reserved
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The above logical identifier might map into any of the following "internal identifiers"

Abc-Def/Ghi-Jk1l/Mno-Pqr-Stu/123/456 # MIME or UNIX filesystem
abc_def.ghi_ jkl.mno_pgr stu[l23][456] # C language
AbcDef\GhiJkl\MnoPqrStu\123\456 # Windows Registry

((abc def) (ghi jkl) (mno pgr stu) 123 456) # LISP

The designation conventions for external navigation identifiers are independent of and automatically mapped
to the internal designation conventions, e.g., a MIME naming convention might be used externally but a C
language convention is used internally.

NOTE he re defined via
parametric specification.

6.7 |The _value property

The [value property of a data object is identical to the value of the data object, e.g:, reading |or writing the
value|of "object” is identical to reading or writing the value of the property _valuelassociated w|th the object,
i.e., getting object is the same getting object/._value.

6.8 (Keywords
Keywprds are identifiers indicated by the prefix "._". Keywords have‘special meaning, as defined below.

— .| typeas: Returns the value converted to a specific typeje.g., "zipcode/. typeas/integef".

— .| value: The "value" property, which is identical toyaccessing the data object itself, e.g., |"foo/bar" is
tHe same as "foo/bar/._value".

— .| prop: Alist of properties, i.e., all the "._" keywards.
— .| type: The datatype of the object.

— .]label: The label-only portion of the object; e.g., the value of "foobar/. label" is the stiing "foobar"
not the value of foobar).

—

7 Bindings
This part of ISO/IEC 20944. describes the common conceptual model and common semantics across all

coding bindings. A conforming coding binding shall conform to the requirements described in Clauses 4, 5, 6,
8, ang 9.

8 Administration

8.1 |Use of registry-defined datatypes

A conforming implementation that uses datatypes that are defined by a registry shall conform to those
requirements of that (dependent) registry. The timing of updates for a dependent registry shall be
implementation-defined.

EXAMPLE For an implementation that uses a data element whose value domain is based upon a registry, that
implementation shall document how the expected schedule for applying registry changes to the implementation (e.g., if a
value domain is based on ISO 3166-1 country codes and a new country code is added, what is the expected schedule for
incorporating the country code into the implementation?).
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9 Conformance

9.1 Codin

g conformance paradigm

The conformance paradigm for ISO/IEC 20944 consists of the following conformance roles: data instance,
data reader, data writer, data repository.

9.2 Data instance conformance

9.2.1 Data

Data instancy

A strictly con

strictly confo
specification,

shall not incld

A conforming
the functiona
include all m
data element

Conformity &
ISO/IEC 1144

specification.

9.2.2 Boun

A strictly cor

conform to at

A conforming

coding bindin

NOTE Th
instance is an

instances of d
associated with a specific binding:

Definitions:

In the contex

Definitions:

instance

conformance is independent of binding.

forming data instance shall be a set of data that: (1) is structured independent.of |bindin
ms to the functionality, conceptual model, and semantics of the referenced,data interc
(3) shall include all mandatory data elements, (4) may include optional data.elements, a
de extended data elements.

data instance shall be a set of data that: (1) is structured independent of binding, (2) confo
ity, conceptual model, and semantics of the referenced data interchange specification (3
hndatory data elements, (4) may include optional data elements;yand (5) may include exts

3

pD.

ssessment of data instances shall be performed by*(1) rendering the data instan
4 notation, and (2) verifying the requirements described by the referenced data interc

d data instance

forming bound data instance shall (1) _be”a strictly conforming data instance, and (2) s
least one coding binding.

bound data instance shall (1) beba conforming data instance, and (2) conform to at leas
g.

e difference between a SC/C-data instance, a SC/C coding, and a SC/C bound data instance is: (1)
instance of data that is.independent of binding, (2) a coding can refer to an instance of data, a
ata, or a syntax of nstances of data, and (3) a strictly conforming/conforming bound data insta

support, use
of conformance, the terms "support" and "use" are defined individually in each coding bind

est/access, probe

g, (2)
hange
nd (5)

ms to
shall
ended

ce in

nange

trictly

t one

a data
set of
nce is

In the context of conformance, the terms "test", "access", and "probe" are defined as the null operation, i.e.,
for data instance conformance, the operations "test", "access", and "probe" perform no operations and have

no effect.

9.3 Data application conformance

There are two types of data application conformance: strictly conforming and conforming.

A strictly conforming data application is a data application that strictly conforms to the referenced data
interchange specification.

10
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NOTE 1 A strictly conforming data application may be minimally conforming but is maximally interoperable with respect
to the referenced data interchange specification. Strict conformance concerns (1) the assessment, measurement, and/or
availability of a minimal set of features; (2) the data application's non-use of feature-probing; and (3) the data application's
non-use of extended feature sets.

A conforming data applications is a data application that conforms to the referenced data interchange
specification.

NOTE 2 A conforming data application may be more useful, but may be less interoperable with respect to the
referenced data interchange specification. Conformance concerns (1) the assessment, measurement, and/or availability of
a minimal set of features; (2) feature-probing for and/or prior agreement to the existence (or availability) of extended
features, as permitted by the implementation; and (3) extended features specified external to this Standard.

Therq are three types of SC/C data applications: data reader, data writer, data repository.

9.3.1| Data reader

A strictly conforming data reader shall interpret data that strictly conforms t0*(1) the referenced data
interchange specification, and (2) at least one binding of the referenced data interchange specifigation.

NOTE|1 A strictly conforming data reader does not interpret extended data elements.

NOTE|2  Depending upon the binding of the referenced data interchange.specification, a strictly conform|ng data reader
may "ignore" data extensions, e.g., a strictly conforming data reader may.coisume data extensions but thg data reader is
able tg ignore (not interpret) these extensions.

A copforming data reader shall interpret data that cenforms to (1) the referenced datd interchange
specification, and (2) at least one binding of the referenced data interchange specification.

NOTE/3 A conforming data reader may interpret extended data elements.

9.3.2| Data writer

A strictly conforming data writer shall~generate data that strictly conforms to (1) the referenced data
interchange specification, and (2) at least one binding of the referenced data interchange specifidation.

NOTE|[1 A strictly conforming datawriter does not generate extended data elements.

A copforming data writer\shall generate data that conforms to (1) the referenced data interchange
specification, and (2) atteast one binding of the referenced data interchange specification.

NOTE|2 A conforming data writer may generate extended data elements.
9.3.3| Data repository

A stri¢tly.conforming data repository shall:

— receive data instances for subsequent retrieval;

— use strictly conforming data interpretation for receiving data instances;

— store data instances in persistent storage so that data extensions may not persist;
— send, on request, previously stored data instances;

— use strictly conforming data generation for sending data instances;

— strictly conform to at least one coding binding; and

— strictly conform to at least one API binding or protocol binding.

NOTE 1 A strictly conforming data repository does not require "preservation" of extended data elements, i.e., data

interchange should not be dependent upon expecting extended data elements to persist in a strictly conforming data
repository but does not prohibit it either.
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A conforming data repository shall:

receive d

send, on

NOTE 2

ata objects for subsequent retrieval;

use conforming data interpretation for receiving data instances;
store data instances in persistent storage so that data extensions may persist;

request, previously stored data objects;

use conforming data generation for sending data instances;
conform to at least one coding binding; and
conform to at least one API binding or protocol binding.

A conforming data repository may, upon storage, add, delete, or change extended data elements for

subsequent retr

NOTE3 A
data extension

NOTE4 A

9.4 Confo

The following

— Pattern 1

11 and opward. For example, "ISO/IEC 20944-2/B/XML" corresponds to the XML coding binding.

A

— Pattern 2

Clauses

reader, (@

2/B/XML

The location

10 Resenrved for future standardization

This Clause i

11 Dotted

11.1 Gener

The DIVP co

NOTE
(HTTP/1.1).

t[ing binding defines the mapping of datatypes to characterstrings.

The_following wording was _extracted, excerpted and adapted from, and harmonized with RFC|

V|
verrT

onforming data repository may store some data extensions, but it is not required to store andretri

5.

onforming data repository may store and retrieve data objects that are not data instances:
rmance labels

labels indicate certain kinds of conformity to this part:

"ISO/IEC 20944-2/B/prefix" where "prefix" represents the kind of binding, as defined in CI

: ISO/IEC 20944-2/B/prefix/role” where "prefix" repfesents the kind of binding, as defir
11 and onward, and "role" is one of "D", "R", "W"\or "S" corresponding to data instance|
ata writer, and data repository, as defined inxthis Clause. For example, "ISO/IEC 2
S" corresponds to a data repository using the XML coding binding.

bf the placement of conformance labels is outside the scope of this International Standard.

5 reserved for future standardization.

Identifier Value Pair (DIVP) coding binding

al

bve all

Auses

ed in
data
0944-

2068

The size of DIVP records produced and consumed is implementation-defined. Records of at least 100,000

octets shall b

e supported by implementations.

11.1.1 Basic lexical elements

A newline character (CRLF) is defined by its encoding.

NOTE 1

line-feed combination (e.g., Windows).

12

A newline character might be line-feed (e.g., Unix/Linux), carriage-return (e.g., Macintosh), or carriage-return
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For maximum interoperability, implementations should use the carriage-return line-feed combination for the
newline character when producing data. Implementations that use only one character, either line-feed or
carriage-return, for the newline character should ignore the other character, carriage-return or line-feed,
respectively, when consuming data.

Leading whitespace (LWS) is defined as at least one or more space or tab characters at the beginning of a
line, i.e., the first line or those characters that follow a newline.

NOTE 2 LWS does not include the prior newline. A sequence of space or tab characters not at the beginning of a line
is not LWS.

A control character (CTL) is a character in the range 0-31 (decimal) or the octet 127 (decimal) but not the
octet P (HT).

A tex{ characters is any character except control characters.
The fpllowing are token special characters:

) < > @

/ ; : A

[ 1 2 =

{ } sp HT

A token is one or more characters that exclude control characters ortoken special characters.

A string of text is consumed as a single token (and token-special characters are not special) |f it is quoted
using|double-quote marks.

EXAMPLE 1 The characters
"labed -(), :[1"
are consumed as a single token.

The Qackslash character ("\") may be*used for single-character quoting, i.e., removing the specigl nature of a
token|special character, one charaeter at a time.

EXAMPLE 2 The characters
they're
are copsumed as a single token and the single quote character (') has no special meaning.

EXAMPLE 3 The characters

| Say \"hello\ nu

are consumed as a single token, the token includes the double quote characters before and after the work hello, and the
quote characters that surround the word hello have no special meaning.

11.1.2 Field name and field value

A Name-Value Pair (NVP) shall consist of a field name, followed by a colon (":"), followed by its field value. A
field name is a token. Field names shall be case-sensitive.

NOTE 1 The case sensitivity of this DIVP binding differs from RFC 822.
A field value may be preceded by any amount of leading white space (LWS). Conforming implementations

should use a single space (SP) as LWS. A field value is zero more characters consisting of combinations of
tokens and/or token special characters.
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A field value of zero characters represents an empty value being associated with the field name.

NOTE 2 A Name-Value Pair starts at the beginning of a line.

11.1.3 Newline processing

A Name-Value Pair may be extended over multiple lines by preceding each extra line with at least one space
(SP) or horizontal tab (HT). All linear white space, including folding, has the same semantics as a single SP

character.

A newline (CRLF) shall follow a completed Name-Value Pair.

11.1.4 Syntgx summary

Note: The following BNF syntax summary is extracted, excerpted and adapted from, and hafmonized with
RFC 2616 (HTTP/1.1):

"\" character
<">*<any char except non-quoted
double quotes><">
field-name ":" [ field-value ] CRLF
token
*( field-content | LWS))
<the characters making up the field-value
and consisting of(combinations of
tokens or tspecials>

quoted-pair
quoted-gtring

CRLF = <newline character>
CTL = <any US-ASCII control character
(characters 0 - 31) and DEL (127), except HT (9)>

LWS = [CRLF] 1*( SP | HT )
token = l*<any character except CTLs or tspecials>
tspecials =" """ o< "> e

R I LA B S IS

A N R A

| "{" | "} | SP | HT

messagefheader
field-npgme
field-vplue
field-cpntent

11.2 Generpting and producing DIVP

The following rules describe the ‘transformation of data elements, as described by ISO/IEC 20944-2 and by
ISO/IEC 11404 notation, to DIVP records.

— Rule 1: KFor each_data element, map all identifiers to fully-qualified field names. A fully-qualified jname
represen{s the nested structure of the data element, as described by its "aggregate datatype gengrator”
(ISO/IEC|11404,terminology). A period (".") shall separate each level of nesting in a fully-qualified field
name. For, array and sequence aggregates, elements are represented by repeated DIVP field rlames
based onlthe-identifier-of-the-aggregate—hot-the-inde . colon
(":"), followed by the value of its assomated data element

— Rule 2: Transform the following DIVP field names (wildcard notation)::
MDR_*
to the following DIVP field names (wildcard notation):

ISO_IEC_11179_MDR_*
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All data produced shall be well-formed DIVP.

Ratio

nale

The following is a rationale for these two rules.

The remainder of this subclause is informative and not normative.

Ratio

nale for Rule 1

Rule 1 is the main transformation from ISO/IEC 11404 datatypes to DIVP notation. The following examples

afollowina daefinitionto-ilustrata the trancfarmationg-
use the-felowing-definitionto-llustrate-the-transformations:

A: record

The f
qualif

genetrator" (ISO/IEC 11404 terminology). A period (%*)'shall separate each level of nesting in a

field n

B: integer,
C: record
(
D: integer,
E: characterstring(iso-10646),
).
F_list: array (0..l1limit) of (integer),
G: sample_mlstring list_type,

rst three sentences, "For each data element, map)all identifiers to fully-qualified field ngmes. A fully-
ed name represents the nested structure of thesdata element, as described by its "aggregate datatype

ame", transform identifiers in to field names, uch as:

The f
name
(lists)
a slig
codin
repre

(corre

s based on the identifier of the aggregate, not the index of the element”, requires arrays a

burth sentence, "for array and,sequence aggregates, elements are represented by repeaaf
to be represented as multiple DIVPs with the same name — permitted in RFC 822-like sys

fully-qualified

d DIVP field

d sequences
ems, but with

htly different meaning\(RFC 822 allows these lines to be combed, while this Standard Sych-And-Such
j binding does not permit automatic consolidation of DIVPs). For example, the data element F would be

sented as:

ct DIVP hinding of F)

B (xxx
q.F: Yyy

A.EF . 222

but not as:

(incorrect DIVP binding of F)

A.F.0: xxx
A.F.1: yyy
A.F.2: zzz

The fifth sentence, "A field name is followed by a colon (":"), followed by the value of its associated data
element", associates the field name with its value and separates the two with a colon (":").

© ISO/IEC 2013 — All rights reserved
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Example:
A.B: 17
A.C.D: 34
A.C.E: yellow pigs
A.F: 51
A.F: 68
A.F: 85

Rationale for Rule 2

This rule is uged for rewriting tags to use certain namespace conventions.

11.3 Consyming and interpreting DIVP

The following rules describe the transformation of DIVP records to data elements).as describgd by
ISO/IEC 20944-2 and by ISO/IEC 11404 notation.

— Rule 1: Transform the following DIVP tags (wildcard notation):
ISO[IEC_11179_MDR_*
to the follpwing DIVP tags (wildcard notation):

MDR_*

— Rule 2: Hor each field name that is associated with an .identifier defined by a data element in thig part,
map each field name to the corresponding data element identifier. The nesting of the field fames
represenis the nesting of the data elements, i.e., the‘reverse of the operation in Rule #1 of subclause 5.2,
Generating and Interpreting Dotted Name-Value Pairs, above. Each field value is converted to the vdlue of
the corregponding data element. An empty fieldyalue of an aggregate may represent the existence [of the
aggregate, but not the value of its components.

Rationale
The following|is a rationale for these two’rules.

The remaindgr of this subclauseTis informative and not normative.
Rationale fof Rule 1

This rule transforms'anhy namespace prefixes, as necessary. In this illustration, the namespace |prefix
("ISO_IEC_1[1179~-MDR") was used to reduce the possibility of namespace collisions.

Rationale for Riile 2

This rule handles the main transformation of DIVPs to data elements.

The first sentence, "for each field name that is associated with an identifier defined by a data element in this
part, map each field name to the corresponding data element identifier", (1) ignores all identifiers that are
unknown to this Guide, (2) properly pairs the field names and identifiers of data elements, and (3) creates the
association with data elements, but does not assign the values of the data elements.

The second sentence, "The nesting of the field names represents the nesting of the data elements, i.e., the
reverse of the operation in Rule #1 of subclause 11.2, Generating and Interpreting Dotted Name-Value Pairs,
above", assures that the internal structure of the DIVPs, to the extent required by this Guide, agree with the
internal structure of the data elements.
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The third sentence, "each field value is converted to the value of the corresponding data element", transforms
the field values of the data elements, i.e., it "populates" the data elements.

The fourth sentence, "an empty field value of an aggregate may represent the existence of the aggregate, but

not th

e value of its components", merely creates the aggregate.

In the fragment below, A.C, which has an empty value, may be used to indicate the existence of an aggregate:

A.B: 17
A.C:
A.C.D: 34

An empty value is a useful technique when aggregates are comprised of optional datacelem

CE: vellow pigs
Y -

signaling of the existence of the aggregate, but the lack of aggregate components:

ﬂ.B: 17

.C:

An empty value is not used to indicate a void type.
11.4 |Representation of basic data types
The [following subclauses describe the transformation of* data element values to/fro
repregentations for information interchange for use within the/DIVP binding.
11.4.1 Characters and character strings
Data [elements that are of type character shall be represented only as per ISO/IEC 8859-1 W
accorfding to the rules of RFC 1522.
11.4.2 Integers
Data [elements that are of type integer shall be represented as per ISO/IEC 9899:1999, C
Langyiage, subclause 6.4.4.1, Integer Constants; excluding "U", "L", and "LL" suffixes and th
variants; and may include an optional leading sign, either plus ("+") or minus ("-"), but not both.
EXAMPLES:

// zere

//_‘twenty-three
17 /-/{Same in hexadecimal

/+/ same in octal
negative thirty-four
positive thirty-four

ents, i.e., the

m character

hen encoded

Programming
eir lowercase

11.4.3 Real numbers

Data elements that are of type real:

— if

integral, may be represented integers, as specified above in subclause 19.5, Integers;

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

© 180/
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EXAMPLES:
0 // zero
0.0 // same

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

11.4.4 Date and time values

Data elements of type time shall be represented as per ISO 8601, Data elements and interchange formats —

Information intereharge—Representation-of-dates-and-times:

NOTE 1 ISP 8601 is intended to represent dates and times between 1 January 0001 and 31 December 9999 us
Gregorian calegndar. It is well understood that there are anomalies with this approach, e.g., the month of Septembe)
has less than $0 days, the lack of correlation of timezones prior to the introduction of transcontinental railroads, ch
the beginning month of the calendar, the inability to represent dates Before the Common Era, and the inability to rep
dates after 31 Pecember 9999.

A date-time ig expressed according the following profile of ISO 8601:2000:

18

A date-timne shall represent a "time-point" and shall not represent a "timesinterval" or a "recurring
internal".| Note: See ISO 8601 subclauses 3.8, 3.18, 3.26, and 4.1.

Truncatigns shall not be used. Note: See ISO 8601, subclause 4.6.

Expansions may be used to represent years outside the.fange of 1 to 9999 C.E. (see ISO
subclausg 4.7).

A date-time shall be a date component (subclause 5.2) or combination of date and time compqg
(subclauge 5.4).

A date-time combination shall be a complete representation (subclause 5.4.1, e.g., "YYYY
DDTHH:MM:SS", "tYYYYYY-MM-DDTHH:MM:SS"), or representation other than complete (subqg

Dates shall be represented asione of the following formats:
complete|date in extended-format (subclause 5.2.1.1, "YYYY-MM-DD")

a reduced precision.date for a specific month in basic format (subclause 5.2.1.2, "YYYY-MM")

a reduced precision date for a specific year in basic format (subclause 5.2.1.2, "YYYY")

ng the
r 1752

hnging
resent

time-

8601,

nents

-MM-
lause

dates.

an expanded date for a specific month in basic format (subclause 5.2.1.4, e.g., "tYYYYYY-MM")

an expanded date for a specific year in basic format (subclause 5.2.1.4, e.g., "tYYYYYY").

Times shall be represented as local time (subclause 5.3.1) or Coordinated Universal Time (subclause

5.3.3).

Times shall not use format that indicates the difference between local time and Coordinated Universal

Time (subclause 5.3.4).

Times shall use a complete representation ("HH:MM:SS"), a reduced precision for a specific hour and

minute ("HH:MM"), or a reduced precision for a specific hour ("HH").

© ISO/IEC 2013 — All rights reserved


https://iecnorm.com/api/?name=939a5999684299732f02355d5629a297

ISO/IEC 20944-2:2013(E)

— Times may use decimal fractions (subclause 5.3.1.3, e.g., "HH:MM:SS.SSS").

— The full stop character "." shall be the decimal sign.

— The date-time resolution shall support date-times using an integral number of seconds. Examples of date-
time resolution: Conforming: 1 second, 1/2 second, 1/60 second, 1/100 second. Not conforming: 2
seconds, 2/3 second. Note: This means an application must support resolution to an exact second, but
may support resolutions that an integral number of parts of a second (i.e., 1/N seconds).

— The time designator "T" shall be used when a time is represented (subclause 5.3.1.5).

— The hour "24" shall not be used to represent midnight (subclause 5.3.2).

11.4.% Void types
A void type shall have no representation and shall have no encoding.

EXAMPLE The following record
: record

B: integer,

C: void,

D: characterstring(iso-10646),
)
is represented in an RFC 822-like binding as:
correct DIVP binding of C)
ﬂ.B: 17

.D: hello

But not as:
incorrect DIVP binding of C)

.B: 17
a.c:
.D: hello

11.5 |Encoding of character representations

A DIVP coding bindingsi'shall encode character representations to character values [specified by
ISO/IEC 8859-1. Characters outside this repertoire shall be encoded according to the rules of RFC 1522.

11.6 |Handling exceptions and extensions

11.6.1 Implementation-defined behavior

The fi \IIn\A/ing are implnmnnfnfinn-dnfinnd behaviors in addition to those described elsewhere in this Guideline.

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

— The encoding, in characters, of the newline character. Note: Implementations can avoid implementation-
defined behavior by using the carriage return line feed combination characters for the newline character.

— The maximum size, in characters, of a strictly conforming data instance, coded as a DIVP, that may be
processed successfully.

— The time zone information for data elements of time type that have unspecified timezones.

© ISO/IEC 2013 — All rights reserved 19


https://iecnorm.com/api/?name=939a5999684299732f02355d5629a297

ISO/IEC 20944-2:2013(E)

11.6.2 Unspecified behavior

The following are unspecified behaviors in addition to those described elsewhere in this Guideline.
The following is unspecified behaviors in the generation or interpretation of DIVPs:

— The order of processing data elements.

11.6.3 Undefined behavior

The following are undefined behaviors in addition to those described elsewhere in this Guideline.

The following|are undefined behaviors in the production or consumption of DIVPs:
— The use ¢f field names that correspond to extended data elements.

— The use ¢f field names that correspond to reserved data elements.

— The use ¢f field names not specified in this DIVP coding binding.

— The use ¢f characters outside the repertoire described in this Guideline.

11.7 Conformance label prefix

The prefix "D|VP" shall be used, in conjunction with 9.4, to indicate-conformity to this Clause.

12 XML coding binding

12.1 Genergl

The size of XML records produced and consumed is implementation-defined. Records of at least 100,000
octets shall bp supported by implementations.

12.2 Generpting and producing XML

The following rules describe the-fransformation of data elements, as described by ISO/IEC 20944-2 and by
ISO/IEC 11404 notation, to XML-records.

— Rule 1: Fpr each data_element in ISO/IEC 11404 notation, map all identifiers to XML tags, except as [noted
in Rule 2[below. Balanced XML tags delimit the boundary of the value associated with the data elgment.
The nest|ng ofthe XML tags represents the structure of data elements, as described by its "aggrEgate

datatype jgenerator" (ISO/IEC 11404 terminology). For array and sequence aggregates, (1) an XML fag of
the samg 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 "_list" or "_bucket", not the index of the element.

— Rule 2: Map all mcstring_type datatypes to:
— Rule 2A: The locale element of mcstring_type sets the LANG attribute in parent XML element.

— Rule 2B: The string element sets content of parent tag (i.e., the current target).
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— Rule 3: Transform the following XML tags (wildcard notation):

MDR_*

to the following XML tags (wildcard notation):

ISO_IEC_11179_MDR_*

All data produced shall be well-formed XML.

NOTE

It is permitted, but not required, to use XML-related technologies such as XML Schema and RELAX-NG.

RatioLlaIe

The fopllowing is a rationale for these three rules.

The rémainder of this subclause is informative and not normative.

Rationale for Rule 1

Rule

1 is the main transformation from ISO/IEC 11404 datatypes to XMI< tagging conventions.

examples use the following definition to illustrate the transformations:

A: record

)

B: integer,
C: record
(
D: integer,
E: characterstring(iso-10646).,;
),
F_list: array (0..limit) of (integer),
G: sample mlstring list_ type,

The first sentence, "for each data‘element in ISO/IEC 11404 notation, map all identifiers t
transforms identifiers, e.g., "X:"[->"'<X>".

The

eleme

eg.,"’

The t
aggr

second sentence, “balanced XML tags delimit the boundary of the value associated

X: 17" > "<XXIF<IX>".

The following

b XML tags",

vith the data

nt", requires that (1) the tags are balanced, and (2) the value of the data element is between the tags,

ird sentence, "the nesting of the XML tags represents the structure of data elements, as dgscribed by its

ate .datatype generator", requires that the nesting implied in aggregates (rec

sequégnces/lists) results in similar nesting of the XML tags. Using the definition of A above,
nestirjg.is.implied for elements B, C, D, and E:

brds, arrays,
the following

<a>
<B>...</B>
<c>
<D>...</D>
<E>...</E>
</c>
</a>

The fourth sentence, "for array and sequence aggregates, data elements are represented by repeated XML
tags based on the identifier of the aggregate, not the index of the element", requires arrays and sequences

© ISO/IEC 2013 — All rights reserved
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(lists) to be represented as multiple tags with the same name — a typical XML style convention. For example,
the data element F would be represented as:

<!-- correct XML binding of F_list -->
<A>
<F_list>
<F>...</F>

<F>...</F>
<F>...</F>

</F_list>
</A>
but not as:
<!-- inporrect XML binding of F_list -->
<A>
<F_fist>
<0>...</0>
<1>...</1>
<2>...</2>
</F| list>
</A>
Rationale fof Rule 2

Some record
characterstrir
commonly ca
multilingual @
elsewhere in
localized stri
represents ar
each elemen
example_ren

sample type definitions and valde)definitions.

type sample mcstring type

record

(

s use several specialized datatypes, such as multilingual datatypes for describing o

led internationalization (118N) and localization (L10N) features. Below, is a sample versio
ata type that is not intended to clash with definitions of other multilingual datatypes d
this part. In this illustration, the”datatype sample_mcstring_type represents a single g
hg and a locale specification™ (L10N mapping). The datatype sample_mcstring_array
array of these string pairs. In this example, the array example_remarks contains three ele

arks based on the.country (locale) that the application was operating in. The followin

L10
L10

),

F_string:

characterstring(iso-10646),
. docale: string_type,

ertain

g-type data elements that must be represented in a multilingual and multicultural contgext —

n of a
pfined
air: a
_type
ments,

is a pair of strings. Presumably, an application would choose the appropriate string from use

g are

type sample mcstring_array type

array (0..limit) of (sample_mcstring_type),

value example remarks:

sample_mcstring array_ type

(
(

),
(
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L10N_string:
L10N_locale:

"abc abc abce",
" en_US " ,

L10ON_string: "def def def",
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