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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-governmental, in liaison with ISO and IEC, also take part in the work.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Introduction

The purpose of this Standard is to provide the common conformance wording for the Metadata Registries Bindings.

Information technology —
Metadata registry interoperability and bindings —
Part 01: Conformance

1 Scope

This Part specifies the common conformance wording for metadata registry bindings.

Note: It is expected that this Part will be normatively referenced in other parts of this Standard.

2 Normative reference(s)

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

ISO/IEC 11404:1996, Language Independent Datatypes
ISO/IEC 11179-3:2002, Information technology -- Metadata registries -- Registry metamodel
3 Term(s) and definition(s)

For the purposes of this International Standard, the following definitions apply.  Terms explicitly defined in this International Standard are not to be presumed to refer implicitly to similar terms defined elsewhere. Terms not defined in this International Standard are to be interpreted according to ISO/IEC 2382-1.

3.1
binding
An application or mapping from one framework or specification to another.

3.2
data element
An attribute of an administered item of ISO/IEC 11179-3.

Note: The purpose of referring to an administer item in this Standard as a "data element" is to clarify the perspective of the handling of metadata registry administered items: they are all handled and referred to merely as data (and not metadata) in this Standard.

3.3
data repository
A system that stores and retrieves data.

Note: For the purpose of this Standard, a data repository stores and retrieves administered items of a metadata registry, as specified in ISO/IEC 11179-3.

3.3
data set
Instances of one or more metadata objects of ISO/IEC 11179-3.

3.4
encoding
The bit and byte format and representation of information.

3.5
implementation-defined behavior/value
Unspecified behavior where each implementation documents how the choice is made.

3.6
smallest permitted maximum
The smallest maximum value.

Example: The smallest permitted maximum length of field X shall be 25.

3.7
undefined behavior/value
Implementation behavior for which a standard imposes no requirements.

Example: Possible undefined behaviors include, but are not limited to:

·   ignoring the situation completely,

·   unpredictable results,

·   behaving in a documented manner characteristic of the environment,

·   terminating processing.

3.8
unspecified behavior/value
Implementation behavior/value for which a standard provides two or more possibilities and imposes no further requirements on which possibility is chosen in any instance.

3.9
Acronyms and abbreviations
· API: Application Programming Interface

· LID: Language Independent Datatypes

4 Conformance

In this Standard, "shall" is to be interpreted as a requirement on an implementation; "shall not" is to be interpreted as a prohibition.  If a "shall" requirement or "shall not" prohibition is violated, the behavior is undefined.  Undefined behavior is otherwise indicated in this Standard by the words "undefined behavior" or by the omission of any explicit definition of behavior.  There is no difference in emphasis among these three; they all describe "behavior that is undefined".

NOTE 1 — Implementations claim conformance to particular features of the Metadata Registries Standard in their Implementation Conformance Statement (ICS).

NOTE 2 — For statements that apply to both strictly conforming and conforming implementations, i.e., a parallel construction, the abbreviation SC/C may be used.  Example: "The difference between a SC/C data set, a SC/C coding, and a SC/C data instance is X" is equivalent to the two statements: (1) "The difference between a strictly conforming data set, a strictly conforming coding, and a strictly conforming data instance is X", and (2) "The difference between a conforming data set, a conforming coding, and a conforming data instance is X".

NOTE 3 — This Standard use the terms data and data element, which correspond to metadata and administered item in ISO/IEC 11179-3.

4.1 Conformance level

The following subclauses define strictly conforming implementations and conforming implementations.  In the context of conformance, the terms "support", "use", "test", "access", and "probe" are defined in subclause 4.3, Coding Conformance, subclause 4.4 API Conformance, subclause 4.5, Protocol Conformance, and subclause 4.6, Data Application Conformance.

4.1.1 Subsets

Implementations shall indicate which Parts of the Metadata Registries Standard are supported in their ICS and in the conformance label(s).  See subclause 4.2, Conformance Labels.

NOTE — Implementations should use automated techniques to convey subset information so that interoperability problems can be avoided.

4.1.2 Strictly conforming implementations

A strictly conforming implementation shall be at least one of: a strictly conforming coding, a strictly conforming API, a strictly conforming protocol, or a strictly conforming data application.

A strictly conforming implementation:

· shall support all mandatory and optional data elements;

· shall not use, test, access, or probe for any extension features or extended data elements;

· shall not exceed limits or smallest permitted maximum values specified by this Standard; and

· shall not interpret or generate data elements that are dependent on any unspecified, undefined, implementation-defined, or locale-specific behavior.

NOTE — The use of extension features or extended data elements is undefined behavior.

4.1.3 Conforming implementations

A conforming implementation shall be at least one of: a conforming coding, a conforming API, a conforming protocol, or a conforming data application.

A conforming implementation:

· shall support all mandatory and optional data elements;

· may use, test, access, or probe for extension features or extended data elements, as permitted by the implementation and data interchange participants, as long as the meaning and behavior of strictly conforming implementations is unchanged;

· shall not support or use extension features or extended data elements that change the meaning or behavior of strictly conforming implementations;

· may exceed limits or smallest permitted maximum values specified by this Standard, and to the extent permitted by the implementation; and

· may interpret or generate data elements that are dependent on implementation-defined, locale-specific, or unspecified behavior.

NOTE 1 — The use of extension features or extended data elements is undefined behavior.

NOTE 2 — All strictly conforming implementations are also conforming implementations.

NOTE 3 — An implementation does not conform to this Standard if it redefines Standard features via extension methods, and these features change the meaning or behavior of strictly conforming implementations.

4.2 Conformance labels

A conformance label may summarize ICSs.  Annex B, Conformance Labels, describes the requirements for human-readable and machine-readable conformance labels.

4.3 Coding conformance

A strictly conforming Metadata Registries coding shall be at least one of: a strictly conforming data set, or a strictly conforming data instance.

A conforming Metadata Registries coding shall be at least one of: a conforming data set, or a conforming data instance.

4.3.1 Data set conformance

Data set conformance is independent of binding.

A strictly conforming data set shall be a set of data that: (1) is structured independent of binding, (2) strictly conforms to the functionality, conceptual model, and semantics of the Metadata Registries Standard, (3) shall include all mandatory data elements, (4) may include optional data elements, and (5) shall not include extended data elements.

A conforming data set shall be a set of data that: (1) is structured independent of binding, (2) conforms to the functionality, conceptual model, and semantics of the Metadata Registries Standard (3) shall include all mandatory data elements, (4) may include optional data elements, and (5) may include extended data elements.

Conformity assessment of data sets shall be performed by (1) rendering the data set in ISO/IEC 11404 notation, and (2) verifying the requirements described by this Standard.

4.3.2 Data instance conformance

A strictly conforming data instance shall (1) be a strictly conforming data set, and (2) strictly conform to at least one Metadata Registries coding.

A conforming data instance shall (1) be a conforming data set, and (2) conform to at least one Metadata Registries coding.

NOTE 1 — The term "Metadata Registries coding" is used in the two paragraphs above and its requirements are specified in the third paragraph of subclause 4.3, Coding Conformance.

NOTE 2 — The difference between a SC/C data set, a SC/C coding, and a SC/C data instance is: (1) a data set is an instance of data that is independent of binding, (2) a coding can refer to an instance of data, a set of instances of data, or a syntax of instances of data, and (3) a strictly conforming/conforming data instance is associated with a specific binding.

Definitions: support, use

In the context of conformance, the terms "support" and "use" are defined individually in each Metadata Registries coding binding.

Definitions: test, access, probe

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.

4.4 API conformance

A strictly conforming Metadata Registries API shall strictly conform to at least one Metadata Registries API binding.

A conforming Metadata Registries API shall conform to at least one Metadata Registries API binding.

NOTE 1 — The conformance paradigm of API bindings is comprised of two parts: the API application and the API environment.

Definitions: support, use, test, access, probe

The following terms are defined in the context of API conformance for data interchange participants:

· A "supported" feature is one that is implemented by the API environment and may be used by any API application.

· A feature is "used" if it is read, written, or operated upon by an API application.

· A feature is "tested" if an API application inquires about the existence of that feature in the API environment.

· A feature is "accessed" if an API application attempts to read or write data associated with that feature.

· A feature is "probed" if an API application implicitly tests the existence of that feature by attempting to use the feature (see "use" above) within an API environment that permits error recovery.

NOTE 2 — API conformance makes requirements upon all data interchange participants: the API environment (implementations of the interface, services, resources, etc., of the API binding); and the API application (applications that use the API binding).

4.5 Protocol conformance

A strictly conforming Metadata Registries protocol shall strictly conform to at least one Metadata Registries protocol binding.

A conforming Metadata Registries protocol shall conform to at least one Metadata Registries protocol binding.

NOTE 1 — The conformance paradigm of protocol bindings is comprised of three parts: the client service, the server service, and the peer service.

Definitions: support, use, test, access, probe

The following terms are defined in the context of protocol conformance for data interchange participants:

· A "supported" feature is one that is implemented by the client, server, or peer service and may be used by any client, server, or peer service within the appropriate role among the data interchange participants, e.g., client-server, peer-to-peer.

· A feature is "used" if it is transmitted, received, or controlled by a client, server, or peer service.

· A feature is "tested" if client, server, or peer service inquires about or negotiates for the existence of that feature with other data interchange participants.

· A feature is "accessed" if it is transmitted or received by a client, server, or peer service.

· A feature is "probed" if a client, server, or peer service implicitly tests the existence of that feature by attempting to use the feature (see "use" above) with other data interchange participants that permit error recovery.

NOTE 2 — Protocol conformance makes requirements upon all data interchange participants: the client service, the server service, and the peer service.

4.6 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 Metadata Registries Standard.

NOTE 1 — A strictly conforming data application may be minimally conforming but is maximally interoperable with respect to the Metadata Registries Standard.  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 Metadata Registries Standard.

NOTE 2 — A conforming data application may be more useful, but may be less interoperable with respect to the Metadata Registries Standard.  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.

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

4.6.1 Data repository

A strictly conforming data repository shall:

· receive data sets for subsequent retrieval;

· use strictly conforming data interpretation for receiving data sets;

· store data sets in persistent storage so that data extensions may not persist;

· send, on request, previously stored data sets;

· use strictly conforming data generation for sending data sets;

· strictly conform to at least one Metadata Registries coding binding; and

· strictly conform to at least one Metadata Registries API or Metadata Registries 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.  See Annex A for more information on the storage of extensions in strictly conforming data repositories.

A conforming data repository shall:

· receive data objects for subsequent retrieval;

· use conforming data interpretation for receiving data sets;

· store data sets in persistent storage so that data extensions may persist;

· send, on request, previously stored data objects;

· use conforming data generation for sending data sets;

· conform to at least one Metadata Registries coding binding; and

· conform to at least one Metadata Registries API or Metadata Registries protocol binding.

NOTE 2 — A conforming data repository may, upon storage, add, delete, or change extended data elements for subsequent retrieval.

NOTE 3 — A conforming data repository may store some data extensions, but it is not required to store and retrieve all data extensions.

NOTE 4 — A conforming data repository may store and retrieve data objects that are not data sets.

4.6.2 Data reader

A strictly conforming data reader shall interpret data that strictly conforms to (1) the Metadata Registries Standard, and (2) at least one binding of the Metadata Registries Standard.

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

NOTE 2 — Depending upon the binding of the Metadata Registries Standard, a strictly conforming data reader may "ignore" data extensions, e.g., a strictly conforming data reader may consume data extensions but the data reader is able to ignore (not interpret) these extensions.

A conforming data reader shall interpret data that conforms to (1) the Metadata Registries Standard, and (2) at least one binding of the Metadata Registries Standard.

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

4.6.3 Data writer

A strictly conforming data writer shall generate data that strictly conforms to (1) the Metadata Registries Standard, and (2) at least one binding of the Metadata Registries Standard.

NOTE 1 — A strictly conforming data writer does not generate extended data elements.

A conforming data writer shall generate data that conforms to (1) the Metadata Registries Standard, and (2) at least one binding of the Metadata Registries Standard.

NOTE 2 — A conforming data writer may generate extended data elements.

4.7 Registry conformance

A conforming implementation that uses datatypes that are defined by a registry shall conform to those requirements of that (dependent) registry.  A conforming implementation shall, within 6 months of date of publication, incorporate all updates to dependent registries.

5 Annex A: Conformance (rationale)

5.1 Conformance level

The distinction between "strictly conforming" and "conforming" implementations is necessary to address the simultaneous needs for interoperability and extensions.  The PAPI Learner Standard describes specifications that promote interoperability.  Extensions are motivated by needs of users, vendors, institutions, and industries (1) that are not directly specified by the PAPI Learner Standard, (2) that are specified and agreed to outside the PAPI Learner Standard, and (3) that may serve as trial usage for future editions of the PAPI Learner Standard.

5.2 Non-conforming implementations

An implementation that does not conform to this Standard (either strictly conforming or merely conforming), is a non-conforming implementation.

5.3 Obligation of data elements

There are four types of obligation attributes for data elements: mandatory, optional, conditional, and extended.  The obligation attribute concerns the validity of the data structure.

5.3.1 Mandatory data elements

Mandatory data elements are always required for the data structure to be valid.  All data sets (and data instances) are required to include these elements.  All data applications are required to support these elements.

An implementation that does not support or include one or more mandatory data elements is a non-conforming implementation.

5.3.2 Optional data elements

Optional data elements are permitted, but not required, for the data structure to be valid.  A data set (and data instance) is permitted, but not required, to include these data elements.  Because all data repositories and data readers are required to support all valid data sets, effectively, data repositories and data readers are required to support all optional data elements.  This might be confusing because "optional" is not optional for data repositories and data readers — the obligation attribute "optional" applies to the validity of the data structure ("optional" is optional for instances of the data structure).  A data writer is required to generate and produce the optional elements of each data instance that is generated and produced.

An implementation that does not support one or more optional data elements is a non-conforming implementation.

If an implementation includes or supports these data elements, their use is specified by this Standard.

An implementation that includes or supports an optional data element, but includes or supports it in ways that are inconsistent with this Standard, is a non-conforming implementation.  The attribute "optional" does not imply that the implementation has license to implement the data element in any way ("at the option of the implementor"); if the data element is implemented, its requirements are specified in this Standard.

5.3.3 Conditional data elements

Conditional data elements are required, but their requirement is dependent upon certain conditions (as defined elsewhere in this Standard).  Each conditional data element may individually have a set of conditions.  If the conditions are met, the data element is required to be included for the data structure to be valid.  Thus, a data set (and data instance) is required to include these elements if, individually, each condition is met.  By the same reasoning as for optional data elements (above), all data repositories and data readers are required to support all conditional data elements.  By the same reasoning above, a data writer is required to support all the conditional elements for each and every data instance generated and produced.

An implementation that does not support one or more conditional data elements is a non-conforming implementation.

An implementation that includes or supports a conditional data element, but includes or supports it in ways that are inconsistent with this Standard, is a non-conforming implementation.

5.3.4 Extended data elements

Extended data elements are not permitted within strictly conforming implementations.

Extended data elements are permitted within conforming implementations to the extent that the implementation individually supports each extended data element, i.e., (1) the implementation allows and uses specified extended data elements, (2) the data interchange participants allow and use specific data elements, and (3) other extended data elements are not used.

For conforming implementations that support extended elements, these elements individually may have their own obligation attributes, e.g., it is possible to have mandatory extended data elements, optional extended data elements, and conditional extended data elements.  These obligation attributes determine the validity of the data structure in the context of extended data elements, e.g., an optional extended data element (1) permits but does not require the data element for the data structure to be valid, (2) for conforming implementations that support this extended data element.

NOTE — Mandatory extended data elements can cause interoperability problems because a mandatory extended data element (1) requires the data element to exist for the data structure to be valid, (2) for conforming implementations that support this extended data element.  In other words, (1) only implementations that support this extended data element are interoperable; and (2) no strictly conforming implementations will interoperate because extended features are required for interoperability.

There are no generic techniques or methods for both supporting extended data elements or extension features and supporting full semantic interoperability; there are only specific techniques and methods for supporting extended data elements (e.g., supported to the extent allowed, as above).

The use of extended data elements outside these circumstances (unsupported environments) causes undefined behavior, which might be:

· appropriate, e.g., ignoring an offending data element if it is an unimportant feature

· inappropriate, e.g., ignoring an offending data element if it is an important feature, such as a security classification

· innocuous, e.g., error messages

· disruptive, e.g., error messages

· predictable, e.g., a program aborting, exiting ungracefully, exiting unexpectedly, or "hanging" indefinitely

· unpredictable, e.g., a program aborting, exiting ungracefully, exiting unexpectedly, or "hanging" indefinitely

There is no correct generalized method for handling undefined behavior.  Any particular method for handling undefined behavior can be desirable, undesirable, or both.

Some bindings "relax" the processing of unrecognized extended data elements.  Normally, extended data elements create undefined behavior but certain bindings "relax" these requirements to implementation-defined behavior or even ignoring unrecognized extended data elements — both of these "relaxed" processing requirements (implementation-defined behavior; ignoring unrecognized or extended data elements) can be less disruptive.  IEEE 1484.14.x "Extensions Techniques", contains informative wording on the relationship among data modeling, conformance levels, interoperability, industry concerns, and the standards process.

Extended data elements are both an obligation (data modeling) feature and a conformance level feature (strictly conforming vs. conforming).

5.4 Longevity of data elements

The following longevity attributes indicate intentions for incorporation into past, present, or future editions of this Standard.

Longevity attributes are independent of obligation attributes.

5.4.1 Obsolete data elements

Obsolete data elements are defined in the current edition of this Standard and may be defined in prior editions.  The "obsolete" feature indicates that the definition of the data element is intended to be removed from future editions of this Standard.

Implementations should not use obsolete data elements.  Implementations that do use obsolete data elements should plan accordingly for future editions of this Standard.

An implementation's use of an obsolete data element does not imply that the implementation is non-conforming.  Strictly conforming implementations and conforming implementations may still use obsolete data elements for this edition of the Standard.

The "obsolete" feature is independent of the obligation attribute, so there might be obsolete mandatory data elements, obsolete optional data elements, obsolete conditional data elements, and obsolete extended data elements.

5.4.2 Reserved data elements

Reserved data elements are not defined in this edition of the Standard.  Data elements may be reserved because (1) they were defined in previous edition(s) of this Standard, or (2) they will be defined in some future edition(s) of this Standard.

A reserved data element is not permitted in a strictly conforming implementation.

A "reserved data element" might be used in a conforming implementation if (1) the reserved data element were defined, (2) it were defined as an extended data element, and (3) the extended data element were "supported" by implementations and data interchange participants (see below).  In other words, a particular implementation extends or overrides (the non-definition of) the "reserved data element" by defining implementation extensions.

Although the "reserved" feature is independent of the obligation attribute, a reserved data element has no definition.  Therefore, there are no reserved mandatory data elements, no reserved optional data elements, no reserved conditional data elements, and no reserved extended data elements because mandatory data elements, optional data elements, conditional data elements, and extended data elements all imply a definition of a data element, which conflicts with the undefined nature of "reserved".

Data elements that are defined, but are to be incorporated into future editions of this Standard, are extended data elements (i.e., they are not reserved data elements).  As these extended data elements become incorporated into a future edition, they will become mandatory data elements, optional data elements, or conditional data elements.

Extended data elements may be defined (1) in an informative Annex in this Standard, (2) in a conditionally normative Annex in this Standard, or (3) in a specification outside this Standard.

Extended data elements are not required for this edition of the Standard, i.e., (1) extended data elements are prohibited for strictly conforming systems; (2) extended data elements are not required for conforming systems; and  (3) extended data elements, if defined, are not in the Clauses of this Standard.

Some bindings "relax" the processing of unrecognized data elements, such as reserved data elements.  Normally, reserved data elements create undefined behavior but certain bindings "relax" these requirements to implementation-defined behavior or even ignoring unrecognized or reserved data elements — both of these "relaxed" processing requirements (implementation-defined behavior; ignoring unrecognized or reserved data elements) can be less disruptive.  IEEE 1484.14.x "Extensions Techniques", contains informative wording on the relationship among data modeling, conformance levels, interoperability, industry concerns, and the standards process.

Conforming implementations may use extended data elements to the extent permitted by the implementation and data interchange participants.  See subclause x.x.x, Extended Data Elements, above, for further details.

Reserving a data element so that it cannot be overridden by extended data elements is achieved by defining an optional data element with ISO/IEC 11404 datatype void.

5.5 Recursive/contextual nature of obligation/longevity

An obligation attribute or a longevity attribute of an aggregate data element applies to the aggregate itself, but only indirectly to its components.  In the context of the existence of an aggregate and its components, each component individually has its own obligation and longevity attributes (among other attributes).  This determination of context and obligation/longevity attributes is applied recursively for all aggregate data elements.

Example: A data element X is optional, and X has two subelements: Y is mandatory and Z is optional.  Letting the notation P.Q represent the subelement Q of P, then

· if X does not exist, then X.Y and X.Z cannot exist; stated differently, if X.Y or X.Z exists, then X exists

· if X exists, then X.Y is required to exist for all conforming implementations

· if X exists, then X.Z is permitted to exist for all conforming implementations

· if X exists and X.Y does not exist, then the implementation is non-conforming

Thus, Y only becomes mandatory if X exists.

5.6 Conformance labels

A conformance labels may summarize implementation conformance statements (ICSs).  Conformance labels should be used to convey ICS information via manual, semi-automated, and automated methods.  The methods and techniques for associating or affixing a conforming label are outside the scope of this Standard.

The following is a summary of the possible implementation varieties used in implementation conformance statements (ICS) and their conformance labels:

[EDITOR'S NOTE: TEXT TO BE SUPPLIED.]

NOTE — An implementation may claim more than one type of conformance in its implementation conformance statement (ICS).

