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Introduction

(This introduction is not part of IEEE P1484.12.2, Learning Object Metadata — ISO/IEC 11404 Bindings.)
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Overview

1.1 Scope

This standard specifies an ISO/IEC 11404:1996 (Language Independent Datatypes) binding of the IEEE 1484.12.1 data model. An implementation that conforms to 1484.12.2 must conform to 1484.12.1.

1.2 Purpose

The purpose of this standard is to provide precise data model semantics, as permitted by the 11404 notation. The 11404 notation may be useful for bindings to programming languages and other systems.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply.  However, parties to agreements based on this International Standard are encouraged to investigate the possibility of applying the most recent editions of the normative documents indicated below. For undated references, the latest edition of the normative document referred to applies. IEEE and members of ISO and IEC maintain registers of currently valid Standards.

· IEEE 1484.3, Learning Technology Glossary.

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

· ISO/IEC 11404:1996, Language Independent Datatypes.

3 Definitions

Note: The following definitions are being/have been harmonized with the IEEE 1484.3 Glossary.

Definitions incorporated via normative reference

Note: The following terms and their definitions have been incorporated via the normative references:

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

· ANSI "American National Standard Dictionary for Information Technology (ANSDIT)"

· IEEE 1484.3 Glossary and Reference Materials

Acronyms and abbreviations

· ANSI: American National Standards Institute

· ICS: Implementation Conformance Statement

· IETF: Internet Engineering Task Force

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

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

· SPM: smallest permitted maximum

4 Conformance

A conforming implementation shall conform to the data model requirements of IEEE 1484.12.1, and shall conform to the requirements of Clause 5, ISO/IEC 11404 Binding.

5 ISO/IEC 11404 binding

ISO/IEC 11404:1996 is incorporated by reference.

This an ISO/IEC 11404 binding of IEEE 1484.12.1 Learning Object Metadata.

*** EDITOR'S NOTE 1 ***: Additional text will be inserted in the next draft.  Each "record" will be organized as a separate subclause.

*** EDITOR'S NOTE 2 ***: The data elements will be revised, as per any changes between LOM Draft 6.4 and the final draft.

Note 1 : Other bindings may be possible.

Note 2: Throughout this Clause, the abbreviate SPM is used, which means "smallest permissible maximum".  The SPM value is intended to give implementers a lower limit on conforming implementations.  Applications should not assume that implementations support capabilities beyond the SPM value unless prior arrangements have been made.

////////////////////////////////////////////////////////////////////

// lom_type: The lom structure.

////////////////////////////////////////////////////////////////////

type lom_type =

record
// All elements are optional.  Unordered?

(


// General: Context-independent features


// of the resource.


general: lom_general_type,


// LifeCycle: Features related to the life


// cycle of the resource.


life_cycle: lom_life_cycle_type,


// MetaMetaData: Features of the description


// rather than the resource.


meta_meta_data: lom_meta_meta_data_type,


// Technical: Technical features of the resource.


technical: lom_technical_type,


// Educational: Educational or pedagogic


// features of the resource.


educational: lom_educational_type,


// Rights: Conditions of the use of


// the resource.


rights: lom_rights_type,


// Relation: Features of the resource in


// relationship to other resources.


relation: lom_relation_type,


// Annotation: Comments on the educational


// use of the resource.


annotation: lom_annotation_type,


// Classification: Description of a


// characteristic of the resource by


// entries in classifications.


classification: lom_classification_type,

);

////////////////////////////////////////////////////////////////////

// lom_general_type: Context-independent features

// of the resource.

////////////////////////////////////////////////////////////////////

type lom_general_type =

record
// All elements are optional.  Unordered?

(


// identifier: A unique label for the resource.


identifier: unknown,


// title: Name given to the resource.


title: lom_multilingual_string_type(1000),


// catalog_entry: Designation given to the resource.


catalog_entry:



arraylist(lom_catalog_entry_type,10),


// language: The human language used by


// by the resource.


language:



arraylist(lom_language_id,10),


// description: A textual description of the


// content of the resource.


description:



arraylist(lom_localized_string_type(2000),10),


// keywords: Keywords describing the resource.


keywords:



arraylist(lom_localized_string_type(1000),10),


// coverage: The spatial or temporal characteristics


// of the intellectual content of the resource.


coverage:



arraylist(lom_lang_string_type(1000),10),


// structure: Underlying organizational


// structure of the resource.


structure:



state


(



"atomic",



"collection",



"networked",



"hierarchical",



"linear",


),


// aggegation_level: The functional size of


// the resource.


aggregation_level:



enumerated


(



"1",
// Level 1: Smallest level of aggregation,




// e.g., raw media data or fragments.



"2",
// Level 2: A collection of level 1




// learning objects, e.g., a lesson



"3",
// Level 3: A collection of level 2




// learning objects, e.g., a course



"4",
// Level 4: The largest level of granularity,




// e.g., a set of courses that lead




// to a certificate.


),

);

////////////////////////////////////////////////////////////////////

// lom_life_cycle_type: Features related to the life

// cycle of the resource.

////////////////////////////////////////////////////////////////////

type lom_life_cycle_type =

record
// All elements are optional.  Unordered?

(


// version: The edition of the resource.


version: lom_lang_string_type(64),


// status: The condition the resource is in.


status:



characterstring("iso standard 8859-1")



size(0..64)



selecting


(



"draft",



"final",



"revised",



"unavailable",


),


// contribute: Persons or organizations contributing


// to the resource (includes creation, edits, and


// publication).


contribute: lom_contribute_type,

);

////////////////////////////////////////////////////////////////////

// lom_meta_meta_data_type: Features of the description

// rather than the resource.

////////////////////////////////////////////////////////////////////

type lom_meta_meta_data_type =

record
// All elements are optional.  Unordered?

(


// identifier: A unique label for the metadata.


identifier: unknown,


// catalog_entry: Designation give to the


// metadata instance.


catalog_entry: lom_catalog_entry_type,


// contribute: Persons or organizations


// contributing to the metadata.


contribute:



arraylist(lom_contribute_type,30),


// metadata_scheme: Names the structure of the


// metadata (this includes this version).


metadata_scheme:



characterstring("iso standard 8859-1")



size(0..32),


// language: Language of the metadata instance.


// This language is the default language for


// all LangStringType values.


language:



characterstring("iso standard 8859-1")



size(0..128),

);

////////////////////////////////////////////////////////////////////

// lom_technical_type: Technical features of the resource.

////////////////////////////////////////////////////////////////////

type lom_technical_type =

record
// All elements are optional.  Unordered?

(


// format: Technical data type of resource.


format: MIME_string(512),


// size: Size of digital resource in bytes,


// not MBytes or GBytes.


size:



characterstring("iso standard 8859-1")



size(0..32)



selecting('0'..'9'),


// location: A location or a method that resolves to a


// location of a resource.  Preferable location first.


location:



characterstring("iso standard 8859-1")



size(0..1024),


// requirements: Need in order to access resource.  If


// there are multiple requirements, then the logical


// connector is AND.


requirements: lom_requirements_type,


// installation_remarks: Description on how to install


// the resource.


installation_remarks: lom_lang_string_type(1024),


// other_platform_requirements: Information about


// other hardware and software requirements.


other_platform_requirements:



lom_lang_string_type(1024),


// Duration: Time a continuous resource takes when


// played at intended speed, in seconds.


duration: lom_date_type,

);

////////////////////////////////////////////////////////////////////

// lom_educational_type: Educational or pedagogic features

// of the resource.

////////////////////////////////////////////////////////////////////

type lom_educational_type =

record
// All elements are optional.  Unordered?

(


// InteractivityType: The type of interactivity supported


// by the resource.


interactivity_type:



characterstring("iso standard 8859-1")



size(0..12)



selecting


(



"active",



"expositive",



"mixed",


),


// learning_resource_type: Specific kind of resource,


// most dominant first.


learning_resource_type:



state


(



"exercise",



"simulation",



"questionnaire",



"diagram",



"figure",



"graph",



"index",



"slide",



"table",



"narrative_text",



"exam",



"experiment",



"problem_statement",



"self_assessment",


),


// interactivity_level: Level of interactivity between


// an end used and the resource.


interactivity_level:



enumerated


(



"0",

// "Very Low"



"1",

// "Low"



"2",

// "Medium"



"3",

// "High"



"4",

// "Very High"


),


// semantic_density: Subjective measure of resource's


// usefulness as compared to its size or duration.


semantic_density:



enumerated


(



"0",

// "Very Low"



"1",

// "Low"



"2",

// "Medium"



"3",

// "High"



"4",

// "Very High"


),


// intended_end_user_role: Normal user of the resource,


// most dominant first.


intended_end_user_role:



state


(



"teacher",



"author",



"learner",



"manager",


),


// context: The typical kind of learners.


context:



state


(



"school",



"higher_education",



"training",



"other",


),


// typical_age_range: Age of the typical intended user.


typical_age_range: lom_lang_string_type(1024),


// difficulty: How hard it is to work through the


// resource for the typical target audience.


difficulty:



enumerated


(



"0",

// "Very Easy"



"1",

// "Easy"



"2",

// "Medium"



"3",

// "Difficult"



"4",

// "Very Difficult"


),


// TypicalLearningTime: Approximate or typical time it


// takes to work with the resource.


typical_learning_time: lom_date_type,


// Description: Comments on how the resource will


// be used.


description: lom_lang_string_type(1024),


// Language: The human language used by the


// typical intended user of the resource.


language: lom_language_I_D,

);

////////////////////////////////////////////////////////////////////

// lom_rights_type: Conditions of use of the resource.

////////////////////////////////////////////////////////////////////

type lom_rights_type =

record
// All elements are optional.  Unordered?

(


// cost: Whether use of the resource requires


// payment.


cost:



state


(



"yes",



"no",


),


// CopyrightAndOtherRestrictions: Whether copyright or


// other restrictions apply to the use of the resource.


copyright_and_other_restrictions:



state


(



"yes",



"no",


),


// Description: Comments on the conditions of use


// of the resource.


description: lom_lang_string_type(1024),

),

////////////////////////////////////////////////////////////////////

// lom_relation_type: Features of the resource in relationship

// to other resources.

////////////////////////////////////////////////////////////////////

type lom_relation_type =

record
// All elements are optional.  Unordered?

(


// kind: Nature of relationship between the resource


// being described and the one identified by "Resource".


kind:



state


(



"is_part_of",



"has_part",



"is_version_of",



"has_version",



"is_format_of",



"has_format",



"references",



"is_referenced_by",



"is_based_on",



"is_basis_for",



"requires",



"is_required_by",


),


// resource: Resource the relationship holds for.


resource: lom_resource_type,

);

////////////////////////////////////////////////////////////////////

// lom_annotation_type: Comments on the educational use

// of the resource.

////////////////////////////////////////////////////////////////////

type lom_annotation_type =

record
// All elements are optional.  Unordered?

(


// person: Annotator.


person: lom_vcard(1024),


// date: Date that the annotation was created.


date: lom_date_type,


// Description: The content of the annotation.


description: lom_lang_string_type(1024),

);

////////////////////////////////////////////////////////////////////

// lom_classification_type: Description of a characteristic of

// the resource by entries in classifications.

////////////////////////////////////////////////////////////////////

type lom_classification_type =

record
// All elements are optional.  Unordered?

(


// purpose: Characteristics of the resource described


// by this classification entry.


purpose:



state


(



"discipline",



"idea",



"prerequisite",



"educational_objective",



"accessibility_restrictions",



"educational_level",



"skill_level",



"security_level",


),


// taxon_path: A taxonomic path in a specific classification.


// There may be different paths, in the same or different


// classifications, that describe the same characteristic.


taxon_path:



arraylist(lom_taxon_path_type,15),


// Description: A textual description of the characteristic


// being described.


description: lom_lang_string_type(2000),


// keywords: Keywords describing the characteristic,


// most relevant first.


keywords: lom_lang_string_type(1000),

);

////////////////////////////////////////////////////////////////////

// lom_catalog_entry_type: Designation given to the instance

// of metadata.

////////////////////////////////////////////////////////////////////

type lom_catalog_entry_type =

record
// All elements are optional.  Unordered?

(


// Catalog: Indication of the source of the "Entry"


// string value.


catalog:



characterstring("iso standard 8859-1")



size(0..1000),


// entry: Actual string value.


entry: String(1000),

);

////////////////////////////////////////////////////////////////////

// lom_contribute_type: Persons or organizations contributing to the

// resource (includes creation, edits, and publication).

////////////////////////////////////////////////////////////////////

type lom_contribute_type =

record
// All elements are optional.  Unordered?

(


// role: Kind of contribution.


role:



state


(



"author",



"publisher",



"unknown",



"initiator",



"terminator",



"nalidator",



"editor",



"graphical_designer",



"technical_implementer",



"content_provider",



"technical_validator",



"educational_validator",



"script_writer",



"instructional_designer",


),


// entity: Entity or entities involved, most


// relevant first.


entity:



arraylist(lom_vcard(1024),40),


// Date: The date of the contribution with


// resolution to the millisecond.


date: lom_date_type,

);

////////////////////////////////////////////////////////////////////

// lom_requirements_type: Needs in order to access the resource.

// If there are multiple requirements, then the logical

// connector is AND.

////////////////////////////////////////////////////////////////////

type lom_requirements_type =

record
// All elements are optional.  Unordered?

(


// type: Type of requirement.


type:



state


(



"pc-dos"),



"ms-windows"),



"macos"),



"unix"),



"multi-os"),



"other"),



"none"),


),


// name: Name of the required item.


name:



state


(



"any",



"netscape",



"communicator",



"microsoft_internet_explorer",



"mosaic",



"mozilla",



"opera",


),


// minimum_version: The lowest version of the


// required item.


minimum_version:



characterstring("iso standard 8859-1")



size(0..32)


// maximum_version: The highest version of the


// required item.


maximum_version:



characterstring("iso standard 8859-1")



size(0..32)

);

////////////////////////////////////////////////////////////////////

// lom_resource_type: Resource the relationship holds for.

////////////////////////////////////////////////////////////////////

type lom_resource_type =

record
// All elements are optional.  Unordered?

(


// identifier: Unique identifier of the


// other resource.


identifier: unknown,


// description: Description of the other resource.


description: lom_lang_string_type(1024),

);

////////////////////////////////////////////////////////////////////

// lom_taxon_path_type: A taxonomic path in a special classification.

// There may be different paths, in the same or different

// classifications, that describe the same characteristic.

////////////////////////////////////////////////////////////////////

type lom_taxon_path_type =

record
// All elements are optional.  Unordered?

(


// source: A special classification.



characterstring("iso standard 8859-1")



size(0..1024),


// taxon: An entry in a classification.  An ordered list


// of taxons creates a taxonomic path, i.e., a


// taxonomic "stairway": this is a path from a more


// general to more specific entry in a classification.


taxon:



arraylist(lom_lang_string_type(512),15),


// entry_id: The ID associated with this taxon node.


entry_id:



characterstring("iso standard 8859-1")



size(0..1024),

);

////////////////////////////////////////////////////////////////////

// lom_taxon_type: A taxonomic path element.

////////////////////////////////////////////////////////////////////

type lom_taxon_type =

record
// All elements are optional.  Unordered?

(


// id: The taxon path segment.


id:



characterstring("iso standard 10646-1")



size(0..128),


// entry: The description of this taxon node.


entry:



lom_lang_string_type(512),

);

////////////////////////////////////////////////////////////////////

// lom_localized_string_type: A string in one particular

// human language.

////////////////////////////////////////////////////////////////////

type lom_localized_string_type (max_size : integer) =

record
// All elements are optional.  Unordered?

(


// language: Human language in which the String is


// expressed.  Format is:


//
LanguageID := LanguageCode |


//

LanguageCode "-" CountryCode


// where LanguageCode is a two-character language code


// from ISO 639 and CountryCode is a two-alpha-character


// country code from ISO 3166.  Examples: "en-US", "fr-CA"


language:  // language is known as "locale" elsewhere



characterstring("iso standard 646")



size(2..5),


// string: The actual localized string.


// Note: The maximum size of the string (max_size) is


// given as a parameter to this type definition.


// Note: The string is *not* optional.


string:



characterstring("iso standard 10646-1")



size(0..max_size),

);

////////////////////////////////////////////////////////////////////

// lom_multilingual_string_type: A string in one or more

// human languages.  Number of locales: 10 (smallest permitted max)

////////////////////////////////////////////////////////////////////

type lom_multilingual_string_type (max_size : integer) =


arraylist( lom_localized_string(max_size), 10);

////////////////////////////////////////////////////////////////////

// lom_date_type: A numeric and/or a descriptive date/time

////////////////////////////////////////////////////////////////////

type lom_date_type =

record
// All elements are optional.  Unordered?

(


// date_time: ISO 8601 date and time to millisecond


date_time: time(second,10,0),


// description: Descriptive text for date and time.


description: lom_lang_string_type(1024),

);

////////////////////////////////////////////////////////////////////

// lom_location_type: A location pointer

////////////////////////////////////////////////////////////////////

type lom_location_type =

record
// All elements are optional.  Unordered?

(


// type: The type (format) for the location.


type:



characterstring("iso standard 8859-1")



size(0..512)



selecting


(



"uri",



"text",


),


// value: The pointer to the location.


value:



characterstring("iso standard 10646-1")



size(0..1024),

);

////////////////////////////////////////////////////////////////////

// arraylist: An array of a specific type.

////////////////////////////////////////////////////////////////////

type arraylist(type_spec,size) =


array (0..size-1) of (type_spec),

Annex A: Document development (informative)

This Annex is informative and not normative.

This section concerns the development 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, 2002-09-13, the first draft of this Standard.

5.2 Release notes for this document

The following notes apply to this release of this Standard:

· The wording in this document needs polishing.

5.3 Resolved issues

The following issues have been resolved:

· None.

5.4 Open issues

The following issues are outstanding:

· This document requires careful comparison with the IEEE 1484.12.1 document.

· Text needs to be inserted into the 11404 code and Clause 5 needs to be broken into subclauses.

5.5 Comments on this document

All comments are appreciated. Please return all comments on this release of this document by Friday, 2002-10-18 23:00 UTC. Deliver all comments to the IEEE 1484.12 Learning Object Metadata Working Group by sending E-mail to:

ltsc-lom-11404@majordomo.ieee.org
To subscribe to the working group mailing list, send the one-line message

subscribe ltsc-lom-11404

to the E-mail address "majordomo@majordomo.ieee.org".

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

Telephone: +1 212 486 4700

Fax: +1 212 759 1605

E-mail: frank@farance.com
Frank Farance

Farance/Edutool

Island Box 256

New York, NY

10044-0205
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