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Abstract: This standard defines a World Wide Web Consortium (W3C) Extensible Markup 
Language (XML) Schema definition language binding of the learning object metadata (LOM) data 
model defined in IEEE Std 1484.12.1™-2002. The purpose of this standard is to allow the 
creation of LOM instances in XML, which allows for interoperability and the exchange of LOM 
XML instances between various systems. This standard uses the W3C XML Schema definition 
language to de-fine the syntax and semantics of the XML encodings. 
 
Keywords: Extensible Markup Language (XML), IEEE 1484.12.1, IEEE 1483.12.3, learning 
object metadata (LOM), LOM XML instance, LOM XML Schema binding, metadata, W3C XML 
Schema definition language, XML Schema definition (XSD) 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 

IEEE documents are made available for use subject to important notices and legal disclaimers. These 
notices and disclaimers, or a reference to this page, appear in all standards and may be found under the 
heading “Important Notices and Disclaimers Concerning IEEE Standards Documents.” They can also be 
obtained on request from IEEE or viewed at http://standards.ieee.org/ipr/disclaimers.html. 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents (standards, recommended practices, and guides), both full-use and trial-use, are 
developed within IEEE Societies and the Standards Coordinating Committees of the IEEE Standards 
Association (“IEEE SA”) Standards Board. IEEE (“the Institute”) develops its standards through a 
consensus development process, approved by the American National Standards Institute (“ANSI”), which 
brings together volunteers representing varied viewpoints and interests to achieve the final product. IEEE 
Standards are documents developed through scientific, academic, and industry-based technical working 
groups. Volunteers in IEEE working groups are not necessarily members of the Institute and participate 
without compensation from IEEE. While IEEE administers the process and establishes rules to promote 
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 
accuracy of any of the information or the soundness of any judgments contained in its standards. 

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. Implementers and users of IEEE Standards 
documents are responsible for determining and complying with all appropriate safety, security, 
environmental, health, and interference protection practices and all applicable laws and regulations. 

IEEE does not warrant or represent the accuracy or content of the material contained in its standards, and 
expressly disclaims all warranties (express, implied and statutory) not included in this or any other 
document relating to the standard, including, but not limited to, the warranties of: merchantability; fitness 
for a particular purpose; non-infringement; and quality, accuracy, effectiveness, currency, or completeness 
of material. In addition, IEEE disclaims any and all conditions relating to: results; and workmanlike effort. 
IEEE standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

Use of an IEEE standard is wholly voluntary. The existence of an IEEE standard does not imply that there 
are no other ways to produce, test, measure, purchase, market, or provide other goods and services related 
to the scope of the IEEE standard. Furthermore, the viewpoint expressed at the time a standard is approved 
and issued is subject to change brought about through developments in the state of the art and comments 
received from users of the standard. 

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity nor is IEEE undertaking to perform any duty owed by any 
other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon his 
or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 
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Translations 

The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE should be considered the 
approved IEEE standard. 

Official statements 

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, or be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that his or her views should be considered the personal views of that individual rather than the 
formal position of IEEE. 

Comments on standards 

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE. However, IEEE does not provide consulting information or advice 
pertaining to IEEE Standards documents. Suggestions for changes in documents should be in the form of a 
proposed change of text, together with appropriate supporting comments. Since IEEE standards represent a 
consensus of concerned interests, it is important that any responses to comments and questions also receive 
the concurrence of a balance of interests. For this reason, IEEE and the members of its societies and 
Standards Coordinating Committees are not able to provide an instant response to comments or questions 
except in those cases where the matter has previously been addressed. For the same reason, IEEE does not 
respond to interpretation requests. Any person who would like to participate in revisions to an IEEE 
standard is welcome to join the relevant IEEE working group. 

Comments on standards should be submitted to the following address: 

 Secretary, IEEE SA Standards Board 
 445 Hoes Lane 
 Piscataway, NJ 08854 USA 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not imply compliance to any applicable regulatory 
requirements. Implementers of the standard are responsible for observing or referring to the applicable 
regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action that is not 
in compliance with applicable laws, and these documents may not be construed as doing so. 

Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
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adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies 

Subject to payment of the appropriate fee, IEEE will grant users a limited, non-exclusive license to 
photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission 
to photocopy portions of any individual standard for educational classroom use can also be obtained 
through the Copyright Clearance Center. 

Updating of IEEE Standards documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect. 

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years 
old and has not undergone a revision process, it is reasonable to conclude that its contents, although still of 
some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that 
they have the latest edition of any IEEE standard. 

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore at http://ieeexplore.ieee.org/ 
or contact IEEE at the address listed previously. For more information about the IEEE SA or IEEE’s 
standards development process, visit the IEEE SA Website at http://standards.ieee.org. 

Errata 

Errata, if any, for IEEE standards can be accessed via https://standards.ieee.org/standard/index.html. Search 
for standard number and year of approval to access the web page of the published standard. Errata links are 
located under the Additional Resources Details section. Errata are also available in IEEE Xplore: 
https://ieeexplore.ieee.org/browse/standards/collection/ieee/. Users are encouraged to periodically check for 
errata. 

Patents 

Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
IEEE SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 
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Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 
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Introduction 

This introduction is not part of IEEE Std 1484.12.3-2020, IEEE Standard for Learning Technology—Extensible 
Markup Language (XML) Schema Definition Language Binding for Learning Object Metadata. 

This standard defines World Wide Web Consortium (W3C) Extensible Markup Language (XML) structure 
and constraints on the contents of XML 1.1 documents that can be used to represent learning object 
metadata (LOM) instances as defined in IEEE Std 1484.12.1-2002. This standard defines the structure and 
constraints of the XML 1.1 documents in W3C XML Schema definition language. 

The purpose of this standard is to allow the creation of interoperable LOM instances in XML. This standard 
uses the W3C XML Schema definition language as the encoding, which allows for interoperability and the 
exchange of LOM XML instances between various systems. 
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IEEE Standard for Learning Technology—Extensible Markup Language 

(XML) Schema Definition Language Binding for Learning Object 

Metadata 

1. Overview 

The scope and purpose of this standard are discussed in 1.1 and 1.2. 

1.1 Scope 

This standard defines World Wide Web Consortium (W3C) Extensible Markup Language (XML) 

structure and constraints on the contents of XML 1.1 documents that can be used to represent 

learning object metadata (LOM) instances as defined in IEEE Std 1484.12.1™-2002.1 This standard 

defines the structure and constraints of the XML 1.1 documents in W3C XML Schema definition 

language. An implementation that conforms to this standard shall conform to IEEE Std 1484.12.1-

2002. 

1.2 Purpose 

The purpose of this standard is to allow the creation of interoperable LOM instances in XML. This 

standard uses the W3C XML Schema definition language as the encoding, which allows for 

interoperability and the exchange of LOM XML instances between various systems. 

1.3 Word usage 

The word shall indicates mandatory requirements strictly to be followed in order to conform to the 

standard and from which no deviation is permitted (shall equals is required to).2, 3 

1 For Information on references can be found in, see Clause 2. 

2 The use of the word must is deprecated and cannot be used when stating mandatory requirements, must is used only to describe 

unavoidable situations. 

3 The use of will is deprecated and cannot be used when stating mandatory requirements, will is only used in statements of fact. 
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The word should indicates that among several possibilities one is recommended as particularly 

suitable, without mentioning or excluding others; or that a certain course of action is preferred but 

not necessarily required (should equals is recommended that). 

The word may is used to indicate a course of action permissible within the limits of the standard 

(may equals is permitted to). 

The word can is used for statements of possibility and capability, whether material, physical, or 

causal (can equals is able to). 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained) Standard. For dated references, only the edition cited applies. For 

undated references, the latest edition of the referenced document (including any amendments or 

corrigenda) applies. 

IEEE Std 1484.12.1™-2002 (Reaff 2009), IEEE Standard for Learning Object Metadata.4, 5 2 

IETF RFC 2048:1996, Multipurpose Internet Mail Extensions (MIME) Part Four: Registration 

Procedures.6 3 

IETF RFC 2426:1998, vCard MIME Directory Profile. 

ISO 639-1, Code for the Representation of Names of Languages—Part 1: Alpha-2 code.7 4 

4 2IEEE publications are available from the Institute of Electrical and Electronics Engineers, Inc., 445 Hoes Lane, Piscataway, NJ 

08854, USA (http://standards.ieee.org/). 

5 The IEEE standards or products referred to in this clause are trademarks of the Institute of Electrical and Electronics Engineers, 

Inc. 

6 3IETF publications are available from the Internet Engineering Task Force website at http://ietf.org/rfc.html. 

7 4ISO publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genève 20, 

Switzerland/Suisse (http://www.iso.ch/). ISO publications are also available in the United States from the Sales Department, 

American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA (http://www.ansi.org/). 
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ISO 639-2, Codes for the Representation of Names of Languages—Part 2: Alpha-3 code. 

ISO 3166-1, Codes for the Representation of Names of Countries and Their Subdivisions—Part 1: 

Country Codes. 

ISO/IEC 10646-1, Information Technology—Universal Multiple-Octet Coded Character Set— Part 1: 

Architecture and Basic Multilingual Plane.5 

W3C Recommendation (28 October 2004), XML Schema Part 1: Structures, Second Edition.8 6 

W3C Recommendation (28 October 2004), XML Schema Part 2: Datatypes, Second Edition. W3C 

Recommendation (4 February 2004), Namespaces in XML 1.1. 

3. Definitions, acronyms, and abbreviations 

Definitions and acronyms are defined in 3.1 and 3.2, respectively. 

3.1 Definitions 

For the purposes of this document Standard, the following terms and definitions apply. The 

Authoritative Dictionary of IEEE Standards Dictionary Online Terms [B1]7 should be consulted 

referenced for terms not defined in this clause.9 

5ISO/IEC publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Genève 20, 

Switzerland/Suisse (http://www.iso.ch/). ISO/IEC publications are also available in the United States from Global Engineering 

Documents, 15 Inverness Way East, Englewood, CO 80112, USA (http://global.ihs.com/). Electronic copies are available in the 

United States from the American National Standards Institute, 25 West 43rd Street, 4th Floor, New York, NY 10036, USA 

(http://www.ansi.org/). 

8 6W3C publications are available from the World Wide Web Consortium, 32 Vassar Street, Room 32-G515, Cambridge, MA 02139, 

USA (http://www.w3.org/). 

7The numbers in brackets correspond to those of the bibliography in Annex A. 

9IEEE Standards Dictionary Online is available at: http://dictionary.ieee.org. An IEEE Account is required for access to the dictionary, 

and one can be created at no charge on the dictionary sign-in page. 
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aggregate element: A LOM data element that contains other LOM data elements called subelements. 

See also: subelement. 

component Extensible Markup Language Schema definition (component XSD): An Extensible 

Markup Language Schema definition that defines a constituent of a composite schema. See also: 

composite Extensible Markup Language Schema definition. 

composite Extensible Markup Language Schema definition (composite XSD): An Extensible 

Markup Language Schema definition that is a structure made up of distinct component XML 

Schema definitions. See also: component Extensible Markup Language Schema definition. 

content model: A framework that identifies the makeup (i.e., data types, multiplicity constraints, 

ordering) of a specific model. 

data type: A property of distinct values that indicates the common features of those values and 

operations on those values. 

extended data element: A data element that is not defined in the LOMv1.0 base schema. See also: 

LOMv1.0 base schema. 

extended vocabulary: A value space that is not defined in the LOMv1.0 base schema for a LOM data 

element of type Vocabulary. See also: LOMv1.0 base schema. 

Extensible Markup Language Information Set (XML Infoset): An abstract data set that provides a 

consistent set of definitions for use in other specifications that need to refer to the information in a 

well-formed XML document (W3C, XML Information Set). See also: post-schema-validation infoset. 

Extensible Markup Language Schema binding (XML Schema binding): A textual representation of 

the behaviors, attributes, and value space of a data model element in W3C XML Schema definition 

language. 

learning object: Any entity, digital or nondigital, that may be used for learning, education, or 

training. (IEEE Std 1484.12.1-2002) 
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learning object metadata data element (LOM data element): A data element for which the name, 

explanation, size, ordering, value space, and data type are defined in IEEE Std 1484.12.1-2002. See 

also: LOMv1.0 base schema. 

learning object metadata Extensible Markup Language instance (LOM XML instance): A 

collection of metadata for a learning object that conforms to IEEE Std 1484.12.1-2002, that is 

represented in XML, and that adheres to the requirements and constraints of the XML Schema 

binding. 

LOMv1.0 base schema: A structured collection of standard data items, including their data types, 

multiplicities, and container/component relationships, as defined in IEEE Std 1484.12.1-2002, Clause 

6. 

mixed content: An element type has mixed content when elements of that type may contain 

character data, optionally interspersed with child elements. (W3C, Extensible Markup Language 

[XML] 1.1) 

Multipurpose Internet Mail Extensions type (MIME type): A standard way of classifying content 

types on the Internet. 

post-schema-validation infoset: A transformed version of the XML infoset of a document produced 

by a conforming W3C XML Schema processor. W3C XML Schema defines the data elements added 

to the XML infoset of the original document during validation to produce the post-schema-

validation infoset. See also: Extensible Markup Language information set. 

subelement: A LOM data element that is contained within another LOM data element called an 

aggregate element. A subelement may contain other subelements; in which case, it is also an 

aggregate element. See also: aggregate element. 
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token: A character string. The value space of a token is the set of strings that do not contain the line 

feed (#xA) or tab (#x9) characters, that have no leading or trailing spaces (#x20), and that have no 

internal sequences of two or more spaces. The lexical space is the set of strings that does not contain 

the line feed (#xA) nor tab (#x9) characters, that have no leading or trailing spaces (#x20), and that 

have no internal sequences of two or more spaces. The base type is normalizedString. Tokens are 

case sensitive. (Adapted from W3C, XML Schema Part 2). See also: token set. 

token set: A set of tokens in which each token is unique. See also: token. 

uniqueness constraint: A restriction placed on a LOM data element that enforces that the LOM data 

element is unique within a LOM XML instance. If a LOM data element has a uniqueness constraint, 

it appears in a LOM XML instance zero or one time. See also: learning object metadata data element. 

value space: The set of values for a given data type. (ISO/IEC 11404:1996) 

NOTE—In IEEE Std 1484.12.1-2002, a value space is typically enumerated outright or defined by 

reference to another standard or specification.10 8 

3.2 Acronyms and abbreviations 

IANA Internet Assigned Numbers Authority 

LOM Learning Object Metadata 

MIME Multipurpose Internet Mail Extensions 

PSVI post-schema-validation infoset 

SPM smallest permitted maximum 

UTC coordinated universal time 

W3C World Wide Web Consortium 

10 8 Notes in text, tables, and figures are given for information only and do not contain requirements needed to implement the 

standard guide. 
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XML Extensible Markup Language 

XSD XML Schema definition 

4. Conformance 

Conformance to this standard is discussed in 4.1 and 4.2. In 4.1 and 4.2, strictly conforming LOM XML 

instance and conforming LOM XML instance refer to the metadata represented in the LOM XML 

instance before any processing of the LOM XML instance. 

In this standard, “shall” is to be interpreted as a requirement on an implementation; “shall not” is to 

be interpreted as a prohibition. 

4.1 Strictly conforming LOM XML instances 

A strictly conforming LOM XML instance 

 ― Shall be a strictly conforming LOM instance as defined in IEEE Std 1484.12.1-2002 

 ― Shall conform to the requirements of Clause 5 

 ― Shall not include vocabulary values that are not defined in Clause 5 

 ― Shall not include XML elements or attributes that are not defined in Clause 5 

 ― Shall not include mixed content 

4.2 Conforming LOM XML instances 

A conforming LOM XML instance 

 ― Shall be a conforming LOM instance as defined in IEEE Std 1484.12.1-2002 

 ― Shall conform to the requirements of Clause 5 

 ― May include vocabulary values that are not defined in Clause 5 
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― May include XML elements and attributes that are not defined in Clause 5 by using the 

extension mechanism described in 5.1.3 

 ― May include mixed content 

5. LOM XML Schema binding definition 

The LOM XML Schema binding is defined in 5.1 – 5.5. The LOM data elements defined in the 

LOMv1.0 base schema are listed in 5.4. For each LOM data element, the corresponding XML element 

for the XML Schema binding is described. 

5.1 General information 

As defined in IEEE Std 1484.12.1-2002, all LOM data elements are optional. An XSD for the LOMv1.0 

base schema shall not require any LOM data to be present in a LOM XML instance. 

The LOMv1.0 base schema defines an aggregation relationship between data items. An XSD for 

LOM defines an aggregation relationship between subelements that maintains the relationship 

defined in the LOMv1.0 base schema. In a LOM XML instance, a subelement shall appear only 

within the aggregate element of the aggregation relationship. For example, in 5.4.3.1, the Identifier 

subelement appears by definition as a component of the Meta-Metadata element described in 5.4.3. 

The presence of the subelement automatically implies the presence of the aggregate element to 

which the subelement belongs. 

The LOMv1.0 base schema does not define any sequencing of LOM data elements, except for their 

aggregation relationships. Therefore, an XML Schema binding of the LOMv1.0 base schema shall not 

define any sequence of the elements in a LOM XML instance, except for their aggregation 

relationships. 

NOTE—XML names used in this standard are derived from LOM data element names by 

concatenating the LOM data element names and using lowerCamelCase capitalization. 
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5.1.1 Smallest permitted maximums 

The W3C XML Schema definition language does not support the concept of SPMs as defined in IEEE 

Std 1484.12.1-2002. The W3C XML Schema definition language does provide a means for restricting 

maximum lengths (i.e., maxLength for character strings) and maximum numbers of occurrences (i.e., 

maxOccurs for aggregate elements); however, these restrictions are not compatible with the 

definition of SPM. 

If a LOM XML instance contains more than the SPM number of occurrences of a LOM data element, 

then an application shall process at least the SPM number of occurrences of the LOM data element. 

If a LOM XML instance contains more than the SPM number of characters in a character string, then 

an application shall process at least the SPM number of characters in the character string. (SPMs for 

LOM data elements and character strings are defined in IEEE Std 1484.12.1-2002.) 

NOTE—To encourage interoperability, creators of XSDs that intend to validate LOM XML instances 

against IEEE Std 1484.12.1-2002 should not use maxOccurs or maxLength restrictions or should set 

the restricted limits to unbounded. 

5.1.2 LOM XML instance conformance constraints 

Constraints on the validity of a conforming or strictly conforming LOM XML instance with respect to 

IEEE Std 1484.12.1-2002 are defined throughout 5.4 and 5.5. All conforming and strictly conforming 

LOM XML instances shall satisfy these constraints. 

NOTE—Some applications may use an XSD to validate a LOM XML instance. If an application uses 

an XSD to validate a LOM XML instance, the PSVI of a LOM XML instance is insufficient to 

determine the validity of the LOM XML instance with respect to IEEE Std 1484.12.1-2002. Use of an 

XSD to validate a LOM XML instance does not relieve an application from any requirements on 

enforcing the constraints that appear throughout 5.4 and 5.5. 
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5.1.3 Extension support 

Extensions to the LOMv1.0 base schema are permitted by this standard. As defined in IEEE Std 

1484.12.1-2002, extensions to the LOMv1.0 base schema shall retain the data types and value spaces 

of LOM data elements from the LOMv1.0 base schema and shall not define data types or value 

spaces for aggregate elements in the LOMv1.0 base schema. 

This standard permits the following types of extensions for conforming but not for strictly conforming 

LOM XML instances: 

― LOMv1.0 base schema XML element extension: LOMv1.0 base schema data elements may be 

extended. These extensions are new XML elements defined in a namespace other than the 

namespaces defined in 5.2. Extended data elements may be added to any LOM data element 

that is defined as an aggregate element. Extended data elements shall not be added to LOM 

data elements that are not aggregate elements (see 5.4 and 5.5). 

― LOMv1.0 base schema XML attribute extension: LOM data elements may be extended by 

defining attributes for the LOM data elements. These extensions are XML attributes defined 

in a namespace other than the namespaces defined in 5.2. These attributes may be added to 

any LOM data element (see 5.4 and 5.5). 

― LOMv1.0 base schema vocabulary data type extension: LOMv1.0 base schema vocabularies may 

be extended. These extensions are additional tokens for LOM data elements of type 

Vocabulary (see 5.4). If vocabularies are extended, the source of the additional vocabulary 

tokens should be identified and shall not be LOMv1.0. 

5.2 LOM namespaces 

All LOM data elements defined in 5.4 and 5.5 shall be defined in the namespace 

http://ltsc.ieee.org/xsd/LOM. This namespace is reserved by this standard and shall not be used to 

represent any other data element (see W3C Recommendation, Namespaces in XML 1.1.). This 

namespace shall not be used to define extensions to a LOM XML instance. 
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The following namespaces are reserved by this standard and shall not be used to represent any other 

data element. The namespaces are used in the XSDs provided with this standard (see Annex B). 

 ― http://ltsc.ieee.org/xsd/LOM/custom 

 ― http://ltsc.ieee.org/xsd/LOM/unique 

 ― http://ltsc.ieee.org/xsd/LOM/vocab 

 ― http://ltsc.ieee.org/xsd/LOM/extend 

If an organization provides extensions to a LOM XML instance, the organization should define the 

namespace for these extensions. 

5.3 Table format and organization 

This standard uses tables to describe the requirements for a LOM XML instance. The tables express 

requirements for each LOM data element in the LOMv1.0 base schema. These requirements are as 

follows: 

 ― LOM data element: The name of the LOM data element in the LOMv1.0 base schema. 

― XML name: The name used in a LOM XML instance that conforms to this standard for the 

corresponding LOM data element. A dash ("–") in the tables in 5.5, which describe common 

LOM data types and LOM data elements, indicates that no XML name exists because the 

LOM name refers to a data type instead of a LOM data element. 

― Subelements: A listing of subelements of the LOM data element. An entry of “None” indicates 

that the LOM data element does not have subelements. If present, the subelements listed 

shall be contained by their associated aggregate element, which helps ensure ensures that 

the aggregation relationships of the LOMv1.0 base schema components are enforced. The 

order of appearance of subelements shall not be significant. 
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― Min: If a LOM data element is not the top-level LOM element, the requirement on the 

minimum number of times the LOM data element may appear in a LOM XML instance in 

the context of the LOM data element’s aggregate element. For the LOM element, the 

requirement on the minimum number of times the LOM data element may appear in a LOM 

XML instance. 

― Max: If a LOM data element is not the top-level LOM element, the requirement on the 

maximum number of times the LOM data element may appear in a LOM XML instance in 

the context of the LOM data element's aggregate element. For the LOM element, the 

requirement on the maximum number of times the LOM element may appear in a LOM 

XML instance. An infinity symbol ("∞") indicates that the maximum number of times is 

unbounded. Values in parenthesis are SPMs. 

― Order: Indicates whether the order of the values is significant. This standard uses three 

designators for the order: “Ordered,” “Unordered,” and “Unspecified.” “Ordered” indicates 

that the ordering of the values is significant. “Unordered” indicates that the ordering of the 

values is not significant. For a LOM data element that has a multiplicity of zero or one, the 

concept of order has no meaning, which is indicated by “Unspecified.” 

NOTE—: The significance of the order of a list of ordered values is determined by the 

implementation. 

― LOM data type: Indicates whether the LOM data type is defined as LangString, DateTime, 

Duration, Vocabulary, or CharacterString, or is unspecified. If the LOM data element is an 

aggregate element, it has no data type and, therefore, is described as “Unspecified.” If the 

data type is Vocabulary, the permissible values from the LOMv1.0 base schema are listed. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 17:03:56 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1484.12.3-2020

http://www.avadocuments.com/doc/ieee-1484-12-3-2020
http://www.avadocuments.com/doc/ieee-1484-12-3-2020


 

 

Each table that describes an aggregate element includes the direct-descendant subelements of that 

aggregate element. For example, Table 1 in 5.4 describes the LOM data element and includes the 

LOM data element’s direct-descendant subelements, such as General and Life Cycle. However, the 

table does not include the subelements of the General element, such as Identifier and Title. If a 

subelement is also an aggregate element, a separate table describes the subelement with its direct-

descendant subelements. If information beyond that provided by IEEE Std 1484.12.1-2002 is needed 

to define subelements in a LOM XML instance, that information is provided in subclauses of the 

aggregate element description. 

With the exception of the order for Description, Educational, Identifier, and Intended End User Role, 

(in the case of any discrepancy in the tables in 5.4 and 5.5 and IEEE Std 1484.12.1-2002), the values 

from IEEE Std 1484.12.1-2002 shall be used. 

Although the Max column may indicate that a subelement may appear in an aggregate element an 

unbounded maximum number of times, an application that processes a LOM XML instance shall 

process at least the SPM number of subelements (see 5.1.1). 

5.4 LOM 

Table 1 describes the LOM element and its direct-descendant subelements. 
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Table 1—The LOM element 

 

The LOM XML instance shall include a namespace declaration that declares the LOM namespace for 

the LOM element and its components. The LOM namespace shall be "http://ltsc.ieee.org/xsd/LOM" 

as defined in 5.2. 

The namespace declaration used is in conformance with "W3C Recommendation, Namespaces in 

XML 1.1." Examples are shown in Figure 1 and Figure 2, respectively. 

 

Figure 1—An example default namespace declaration 
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