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

1.1 !
e = 5‘€}'?*,§“:[ﬁ1f}é%ﬁ(World Wide Web Consortium » I') ™ W3 C)fYJif{ &= nﬂé

—

(Extensible Markup Language > I'] ™ F&]?’*‘ﬁiXML)&’%)FTEF » PINEXMLLL LA E'JJ‘H*F'-*IEIEEE 1484.12.1
TM-2002fg138 7Lz, 1 ??ﬁﬂ [ =78k (learning object Metadata » I') ™ RFILOM)E/ 7] « A A3
FAXMLLIY [F1f9W3C XMLﬂ—g (XML Schema definition]'| ™ f:q?ﬂxsm;ﬁ | ARG AL
ﬁjﬂ o hARYERTE | [H5E ’F’]IEEE 1484.12.1-2002481¥E 1 Lz, -

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 1484.12.1TM-2002.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.
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1.2 FlfE
AL F US40 FET XML 2 SELOMEUS ] - A A5ERR I W3C XML £ 3 i - 1)

o FLOM XML (I8 T [l R 2 521 i -

pumi]

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.
& ﬁ%—_’?ﬂé"??] FRIRER ) H[JE?’E?‘IZ.I%?ZZ%TH M
Definitions and acronyms are defined in 3.1 and 3.2, respectively.
2.1 TR
AR N QEJ!?J G e HEps *ﬁ:%:ﬁﬁ%if;% The Authoritative Dictionary of IEEE
Standards Terms [B1] ©

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

Dictionary of IEEE Standards Terms [B1] should be referenced for terms not defined in this clause.

M

2.1.1 * Fﬁﬁm (F EJFA'[iE! PR [F IV LOME YR 7 [ AVLOME YR 7+ [ ©

SRR

"s

\

aggregate element: A LOM data element that contains other LOM data elements called

subelements.See also: subelement.

2.1.2 7= ¥ XSD ( Extensible Markup Language Schema definition , XSD) : & FL\' F‘}%ﬁ% 7}% [N

PG

XSD -

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.

2.1.3 F’*‘,ﬁ’%XSD(composite XSD) e #AE I’%FXSD’:'[”T,”“\EF?EU%?F%?J'U/ FL‘,F’?XSD o
i AT fFXSD -

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

Markup Language Schema definition that is a structure made up of distinct component XML
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Schema definitions. See also: component Extensible Markup Language Schema definition.
214 YRR - BRI EASE]Y A7 (makeup) PR B~ 2RI - PRE)FOREA -

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

constraints,ordering) of a specific model.
2.1.5 EYR[ B Fﬁfﬂ[:@ 8 A ﬁ r:fl:il J?JWJ JDD%:?@ VEET o

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

operations on those values.

2.1.6 FAIRPRIR 1 : LOMILOFLREYIREF 1 L7 7 1 -
[ : LOMvLOSLREYI -

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

2.1.7 A A ﬁ?LOle.Oﬁl@“}‘%Hl » PR T A (Vocabulary) INLOM e YR 74 [ 12 fifi

Igi(value space) o

[ : LOMvLOSLRER -

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.

2.1.8 XML¥FHE (XML Infoset) 1 4 1fifo1 5 % S XML [F(W3C, XML Vs e
- P FEIGIPUER £ -
R AR

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

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

2.19 XML%E'EJ ESH(XML Schema binding) : e R[#5LE] 7 {47 W3C XML—;\EUFTEJ sy i‘?

I (Pl B
T IO T

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
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definition language.
2110 SEEPIEE ¢ AR RS SR RVEE R 2R Tl -

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

training. (IEEE 1484.12.1-2002)

2.1.11 LOM#¥| 7+ [ (LOM data element) : EEE 1484.12. UEWEF| 1938 G €171~ e~ o] -
~ i R B RRRR L .
S © LOMy1.OFLitEs -

Ty

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.

2.1.12 LOM XML/ {J(LOM XML instance) : ijF | IEEE 1484.12.1- 2002@5&2{“?’4%# A E = =R
TRl & o FJXML%A 2 frFXMLjﬁlﬁaﬁﬁgl@wﬂm{ﬁru

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.

2.1.13 LOMVLOFLREGAE « #7IEEE Std 1484.12.1-2002 576 8771|135 10 B 1 Asvplp » &
¥l FI=U S i% Y 4 4 o
FrEERIEIE  PRRIEAT AL T /ET‘“II

LOMvV1.0 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.

2.1.14 iE“I'F[ FL F[ —J Tu gﬁ*?HW‘ ﬁ’?fﬁ[_’ 7o [ Viﬁlfﬁ? [ J"’Fkl'F[fJﬁ fff?fgj?Q(WSC, Extensible
Markup Language [XML] 1.1) »

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)

2115 % RARRAEE S (ISR (MIME B1s) < SRIURAIEE 50 B R ot b -
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Multipurpose Internet Mail Extensions type (MIME type): A standard way of classifying content

types on the Internet.

2.1.16 m#fﬁé FE§”4¥§*§ (post-schema-validation infoset) : F—Tf{W:’uC XML%F%&“E,{'%S Bk 4 [F
FUXMLEYFE ,3@}1;1%’?1: > W3C XML#{HF%?&%T?HGB &3 ,fﬁ"el?:r’ Lizﬂtif ﬁﬁ » IIEEXML
HSULE T ﬁ;st YRR -
iii“EF :]-EHVFEH nfr[éﬁ'n %F °

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.

2.1.17 = A {F : LOME¥R[ R {F & FJB‘ME[ fILOM7 [ [ P78 3K f?‘u e rppw rAi,E! =R
ERENFAE AT
B RO
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.

2.1.18 ffr_é,c" : }"]3‘7? f[ﬁ » F fifidgh ﬁi-A'T-Jii'f'?(#xA)ﬁ‘}tabfo%Y(#x%ﬂ“ﬁ - FEs fH B NIE S e
HR 2 RS G0N | 2 [P ST ) 5 2 A o R 2 RIBLRLP T B (iA) ~ 7 A
tab%’;%x(#x9)4 Rl Ay 2 "'Frjﬁiﬁ/&'*lﬁ Jrﬁ‘(#xZO)[ PR D] g -
W SRS A (iseE g fl (normalizedString) » 4] r:,t“ T 55 - (Adapted from W3C,
XML Schema Part 2).

o

&
£
aﬁ

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.

2119 R : B8 A R e -

token set:A set of tokens in which each token is unique. See also: token.
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2.1.20 pe— ‘l\%ﬁfiﬁju (T LOMTEYRR| 7 [ Bﬂﬁjﬂﬁﬁiﬁjﬂgﬂ’LOMEﬁﬂﬁ [FH"LOM XML {7l 1550 =
TV (B LOMEYRI T 2 PR RG] - ELOM XMLEM'@JHITF?LI'IEI IS & 15 1

=,
K o

1

2 S HPT ORI ER R

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.
2.1.21 fphiis : %’ TP BN~ 3l o (ISO/IEC 11404:1996)
value space:The set of values for a given data type. (ISO/IEC 11404:1996)
ﬁFJ;E,l ¢ IEEE 1484.12. 1/8¥&f[ 1 » [’jﬂ_’[ﬁﬁﬂi['f{]i*‘ﬂ?ﬁﬂﬁ[f% S RLG R I*H?F-?ﬁ:ﬁﬁ&%ﬁrﬁ °

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

by reference to another standard or specification.

2.2 JEE
IANA SffiRHE {LHVW f&%ﬁ (Internet Assigned Numbers Authority)
LOM £ F»‘["T’*J ﬁﬁ%%‘éy{e[ (LOM Learning Object Metadata)
MIME %E'Ji»ﬁﬁ[ﬁ[ﬁ“?’ﬁ A8 20 {F J g ¥ (MIME Multipurpose Internet Mail Extensions)
PSVI f%i%’rlf'% FEF?JJ}H £ (PSVI post-schema-validation infoset)
SPM ] “e 7 HIELi(SPM smallest permitted maximum)
UTC ] piAee Q&:EEST (UTC coordinated universal time)
W3C = Pj‘*?r?"?’[ﬁﬁ%%“ 1(W3C World Wide Web Consortium)
XML {5 T T [(XML Extensible Markup Language)
XSD XML#W% EZ,(XSD XML Schema definition)

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

XML Extensible Markup Language
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XSD XML Schema definition

3. g
PR R AR B o PO R B R 5 R R A
(ST 2 HY it -

ali:

The following referenced documents are indispensable for the application of this 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 1484.12.1TM-2002, IEEE Standard for Learning Object Metadata.

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

IETF RFC 2426:1998, vCard MIME Directory Profile.

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

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.

W3C Recommendation (28 October 2004), XML Schema Part 1: Structures, Second Edition.
W3C Recommendation (28 October 2004), XML Schema Part 2: Datatypes, Second Edition.
W3C Recommendation (4 February 2004), Namespaces in XML 1.1.

4, ﬁ‘*ﬁ[‘%
ff MR 5741224, 2é§m]|FjFFu o JY4.14. 28 5 = ?fﬁLOM XML ] » fﬁ“ﬁLOM XML
EATIES e sa e | JF%*%'JF'LJF# SR o AT T o BT EL R T R 5 "

e BLERRY LT AR [ -

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 % 2 [TV LOM XML ]
(1) st = ({1 1EEE 1484.12.1-2002688 %,V LOME ff] -
() T i Bvsapfent -
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(3) Tt A SV AT I EA L -
@) T :p; | YSANH 14 EFFVXMLT (A g -
e 7T J%E“ﬁﬂf‘[p« F"

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

42 ”F‘ ~ VLOM XML 7]
(1) By (1 1EEE 1484.12.1-2002f57 77 3, V LOM f7] «
) rgl-J Flajsﬁ*“[ eIl o
() fi* WA ST A E AT -
(@) it ST AVS A 1o 0SB A AR IFOXML T (g -
(5) SR A

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
— 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 % 45 35,
LOM XML ESFA A 515 1072 5 SAfI1 - 5154475 LOMYLOJLREAAE 35 LOMIYE 7
(F « 5 [HLOMEYR| 7 (357 I XML B AL XML (i «

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 — jEeyat
JIIFIIEEE1484.12.1-2002481 1 5 » 777 ¢ [ LOME R 7 iﬁFﬁ ESE TFIpY o LOle.oglmgﬁlﬁd/XSD
TR (F LOMTR] 2R LOM XML 5] 1 - LOMv1.OFLRESE bl L vk IR oo £ T;ﬂ“
14 > LOMV XSDFE =" 7 fF i Jt;‘;f%'” Td A1 ﬂé}‘nthOle 0§LMI1—%HI ﬂpJTJ Tﬂi - LOM
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XML 1> = 7 (e |EJEA$’F T HCHIEFW il ﬁﬂﬁﬁ?[if[ltl'}ﬂ o BFTF 0 BT5.43. 18 > TR
FE RS Y (dentifier) 535 5 975.4. 3A7]F| 154150 (Meta-Metadata) & 12V~ #3f3 - 4=
SRRV gbp’:ﬁa@?ﬁ Fu |fFF|*’TFgT}Tm=j%’~‘[ﬁ ERgZEA LOle.OﬁL@EFi?% {L_%Béﬂ%flﬁlﬁ
I 9 LOMAEYRI 7 4 £ 7 55« [ LOMVILOFLREH FUXML Y R T b o

HEJ"’ 9t > LOM XML [ 15+ (v = il e

ipjﬁé 1 ARYERS JXMLFH VRUIVRA Sl LOME YR 7+ FFF'[ £ 47 5 [lowerCamelCase* Fy iy LOM= Y
Bl pr[ R

As defined in IEEE Std 1484.12.1-2002, all LOM data elements are optional. An XSD for the
LOMvVI1.0 base schema shall not require any LOM data to be present in a LOM XML instance. The
LOMyv1.0 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
LOMvV1.0 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.

S.11 ] Ao BT
W3C XML#"}% _L%“”‘FIFJ Y $21EEE1484.12.1-20024&8 ¥4 A iU SPMAfEE, - W3C XML%EU]%
{L_%.?ﬁr LA [!\Lﬁfﬂﬁ AR PSR 'E]I]glxjmaxLength) s 2RV RN B%FA' T [y
maxOccurs) ° Rj1| - L%}ﬁ‘ﬁ\frﬁ?&’ii?SPMd/ HZ o PP LOM XML/ 3] ty A?F, HLOMTEYER
T [FRUSPMEZEL B PP R 1 DA LOMEYR] 7+ [FUSPMEZRL By I LOM XML
! E'JFI?F'IH f[ FHFISPM 7o Bl JIIVEsR s E 7 P f[ﬁHlpJSPMﬂ"mﬂ(o (IEEE
1484.12.1-2002E EILOMT | 7 1247574 fiIuSPM s,

% RR R R E,ngﬂ’*' =t ﬁ‘*f, IEEE 1484.12.1-20024&% IV LOM XML/ fJfuXSD: =
H o PR maxOccursg[&maxLengthBﬂﬁiUﬁ? ’[:EF%%_%T EL Bﬂﬁjﬂ K F%ﬂfi °

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.
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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 maxQOccurs or maxLength restrictions

or should set the restricted limits to unbounded.

5.1.2 LOM XML 5 b £ T4

5.1.3 7

Z?IEEE 1484.12.1-2002% F%r% i p‘/ﬁ = ﬁ*f FYLOM XML/ {j]» £ 1/ 357, {Hﬁfu P 575.4
AHIEYS. SAH R - A ff ﬂlﬁ ff”g‘JLOM XML {1 LLHHfﬂh

l’fFJ ‘uir‘gn [FE u " E u%u [E' H XSWEFHLOM XMLE ] o jl _ lqr‘gm FEUA | XSD’Fi“Er?iLOM
XML/ 7] » LOM XML fyJivPSVIT 7 ELI ICEZPIEEE 1484.12.1-200245 A il
LOM XML 51 #5574, - ffli™ XSD?FEFL.LOM XML ]+ 3 hfﬂ[se k575487 255

B0 R S T R T -

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.

v 2

A ARE A FLOMY LOFLREG A E Pt T-U[IEEE 1484.12.1-2002/5E (¢ - LOMVL.0
SLRESRS IV LOMY LKL FILOMAYR] 7 (e BI7 0 8 il » = et
FLOMvLOFL S Fl [%{ﬁﬁ [k POERI B H il -

FAELF IR A E TR A Y LOM XML IS == -

(1) LOMVLOFLRER.L XML7 F Il - LOMvI. OEW%J/%M AT > IR
T HYS28ER Y EFEA I I PUBTXMLA [ o F{RRl A (A - R A
[FIZILOMERR] 7 fF o ”’Hﬂﬂw (7 Ep JEAJEH‘* 7 [ PULOME TR 7 1 = (22T
548 575.581)

Al
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(2) LOMv1. OEJJ@I UM XML 01 - LOMEYR[7 (4 i [HLOMEYR] 7 [ /gl By
JAH s PR 5Y5 28 AL EFE AR 9t FUXMUgE 5 RS iR iYLOM
TRRIT [ o (2HHETS.45] 275.58])

(3) LOle.og@{lﬁ%ﬁféé}’ﬂﬂiﬁjﬂﬁﬁl : LOle.oﬁiﬁ@wfﬁﬁi RN i (AN

A (Vocabulary) V LOM Y| 7+ [ eIt 5 iy ,"?‘frffc“f(éf fEYS.48]) o ¥ JCAIRA - Pl
STRALE R TRV Tl 2 T EehLLOMYVLO ©

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 € 2]
575487k 575 SAH 1FE | A FYLOMEYR| 7 [ http:/ltsc.ieee.org/xsd/LOM £# 4 ] | 155 »
P& Jﬁllifﬂ(ﬁ“’f’ﬂ%\‘? CPEER TR PR RR T ( ﬁfﬁf{W3C Recommendation,
Namespaces in XML 1.1.) » 7% &4 4R = |17 EARLOM XMLE ] gofflr e ™ 254 AR vER
L EFE T 7 R XSD (3 T #B) -
(1) http://ltsc.ieee.org/xsd/LOM/custom
(2) http://ltsc.ieee.org/xsd/LOM/unique
(3) http://ltsc.ieee.org/xsd/LOM/vocab
(4) http://ltsc.ieee.org/xsd/LOM/extend
OPVAL 7 A LOM XML ol IRl s rEA S gl €72 ] -

All LOM data elements defined in 5.4 and 5.5 shall be defined in the namespace
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5.3

http://Itsc.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.

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:/Itsc.ieee.org/xsd/LOM/custom

— http://Itsc.ieee.org/xsd/LOM/unique

— http:/ltsc.ieee.org/xsd/LOM/vocab

— http://Itsc.ieee.org/xsd/LOM/extend

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

namespace for these extensions.

Mﬂﬁf 8 %F‘ELLOM XML 1 G > AL LOMVLOFLRERH 11 £ -ILOMA PR 7

FRRVEPE - IR At -

(1) LOMEYR]7 [+ LOMv1.O5LRERHE 1V LOMYRI 7 (10 ¢

(2) XML ¢/ : 7 LOM XML B[l 155l |19 #7845 P 4 A5 S LOMAYRI 7 [~ 550 4 57
5. SRS H PATHEC-") P 1 P F R LOMA PRI B W LOMEYR] 7 f - 411t 1 i{LOM

EPAPNERR I (W PRITIF P ETLOMEYR 7 [ - i E XML 787 i fup 1

G~ m* LOMYR| 7 177 (o= lIF > — flif "None” V&7 [SALOMEYR 7 (127F| {2
(77 IF < JRBRE 2T P58 PRV GRS 5 o PR B PR - 1
LOMYLOFLRESGHIS Vo RIFIEE R - 577 (Y RIpO ER  T  -
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(5) B fify + YN LOME YR 7 ljf;'?\ﬂﬁf%ﬁ‘;‘/LOMﬁ FF > RILOMERR 7 s~ MR
pL T LOME YR 72 ﬁpuf& A7 [?‘rﬁg[l VLOM XML fFf[1 o $f7"LOM7 FFPJF‘ » LOM
PRI P R R R LOM XMLEFRTHTE o 4 ARl ™ L So” )
;F“[ F ﬁ&ﬁgg@jﬁ%%ﬂi jrf%[ IJEEthrJEI SPM -
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(T)LOMRYEI I : LOMBWHEI FIZ0 € by A1 [ AT 2 35 5 ]} (LangString) ~ F1 #1
1] (DateTime) ~ 4 [] (Duration) ~ Fi4r(Vocabulary) ~ 7 71 ﬂ'{ (CharacterString) ') & HI Y
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|7 b A (Vocabulary) > FJE e 30 fif 4 7f %24 LOMVl.OﬁUR’{%EW% B[ fifi o

AR TRV R 1 8RR I o BRI Y5 AR A LEELOMY PR [
W ) GO I 4% (General %% iy S 3 (Life Cycle) < SRy A 4 & ff -

i (General) 7 f Voo i UG Bl [ (dentifier) 245 J (Title) 7+ FF kL
F= o B (R ORISR (Y R 1 - ¥ TEEE 1484.12.1-200260
ol RIE - 0y EALOM XMLE 1L =75 PIFSY@URTRE R f 7 (il

LopagHe

%754 i’ (Description) + 7 (Educational) ~ % ] {7 (Identifier) #[5 *'] %I 4 (Intended End
User Role) =" 7 [ VW HA% 9 > ({7 575 48775 575,581 I%‘FF’H .
e~ Feb L [l 7 TEEE 1484.12.1-2002f0F A [l - @7 S - B
Fi T PR R IR R AU > LOM XML T (Rl il
T PEESTR PFPUSPMEET (2 1575, 1147 -

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 ensures that the aggregation relationships of
the LOMvV1.0 base schema components are enforced. The order of appearance of subelements shall
not be significant.

— 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 (“c0”)
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
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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.

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

FALOM (% 5 1 i 5 [ -

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

#1-LOM7 [F

LOM %¥ | XML ##i = B A | LOM &¥
B i grEl | Brs SRS
LOM lom - A 1 1 s G Hi

ERECE:

EX-ERAR

e

1)

A A

i Eji'ﬁ’l%

= iy

b
2 general =157 5.4.1 a7 0 1 + HiE F HE
£ | lifecycle % 157 5.4.2 & 0 1 F Hi F Hl
g
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= —];f“g metaMetadata 23 Eﬁ 37 5.4.3 ary 0 F At F At
B YR
e technical o E:ﬁ JY 5.4.4 Ay 0 F A F A
?"YFTJ\ educational 23 Eﬁ 37 5.4.5 ary 0 = T ok + HE

(100)
T rights ZR 5460 | 0 FHE FHE
F%f;ﬁ?ﬁ‘[‘% relation ‘ifﬁﬁrﬁ 5.4.7 a5 0 DN A5 P (o5 + HE
(100)
= annotation 257 5.4.8 4] 0 o FHE
30)
- classification *ifﬁﬁé‘f 5.4.9 &y 0 NS F At
(40)
Table 1—The LOM element
] XML name Subelements Min Max Order e
data element data type
LOM lom General 1 1 Unspecified | Unspecified

Life Cycle

Meta-Metadata

Technical

Educational

Faghts

Relation

Annotation

Classification

General general See54.1 0 1 Unspecified Unspecified
Life Cycle lifecycle See 542 0 1 Unspecified Unspecified
Meta-Metadata | metaMetadata See 543 0 1 Unspecified Unspecified
Technical technical See 544 0 1 Unspecified Unspecified
Educational educaticnal See 5.4.5 0 o Unordered Unspecified
(100)
Rights rights See 546 0 1 Unspecified Unspecified
Relation relation See 5.4.7 0 o Unordered Unspecified
(100)
Anmnotation annotation See 5.4.8 0 o Unordered Unspecified
(30)
Classification classification | See340 0 o Unordered Unspecified
(40)
P
LOM XML/ &ty 4 - it £/ gﬁ Ir) ’;h’f'[ LOM7: [ M B3 {F IV LOM A 2 fi] = Y[l 575.28]]
IS > 4 LOM £ 2 fi] s, “http://ltsc.ieee.org/xsd/LOM” « 4 {7 FL[ Y [:TFL\' *W3C

Recommendation, Namespaces in XML1.1.”

qgﬁl

<lom xmlns:”http://ltsc.1eee.0rg/xsd/LOM”>

;E_LFJ‘F F[ NECl

]

) Q%ﬂlk'fﬁlzﬁ FIEESR S -
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</lom>
e ?ﬁzi“f'&ﬂ];h’fl “eFHEN FUESHIILOM XMLE ] » E &y ﬁif?i{‘?ﬁ’?ﬁliﬁ/LOMé’ﬂﬁ e

2. R PR )

<lom:lom xmlns:lom="http://Itsc.ieee.org/xsd/LOM”>

</lom:lom>
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://Itsc.iecee.org/xsd/LOM” as defined

in 5.2.The namespace declaration used is in conformance with “W3C Recommendation, Namespaces in

XML1.1.” Examples are shown in Figure 1 and Figure 2, respectively.
<lom xmlns="http://Itsc.ieee.org/xsd/LOM”>

</lom>

Figure 1—An example default namespace declaration

NOTE—A namespace declaration allows an application to recognize a LOM XML instance as one that

contains LOM data elements described in this Standard.
<lom:lom xmlns:lom="http://Itsc.ieee.org/xsd/LOM”>

</lom:lom>

Figure 2—An example prefix-specific namespace declaration

5.4.1 — 4% (General)
A2l fE(General) 7 [F 2 I R R [ o

Table 2 describes the General element and its direct-descendant subelements.

A2 4R
LOM5rH | XML 78 e B[R~ [ 7% |[LOMirH
7 [ B BPrEt | 1% G
El

2 general i I T 0 1 G Hlt | 4 4

1

il

(P

EIEs

i 2 [
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o
HE g Tx

v I identifier 2T 5.4.1.1 0 o B S AE
s
<l title ZR{57 5548 |0 1 FHE [FE T
E}ﬁl%l language = 0 0 EAN EEb f“
(10) | ™14
1 description 25y 5.548] |0 - Y ngﬁ F;I Tl
(10) | = 1%
%%%j“ keyword % EFJ{ 53 5.5.4 47 0 o0 R E;Fj[ Fé[ = ﬂli
(10) | A

W 2 A [ coverage

%
=
a
[«

5.54§ﬁ 0 <(>010) . :«‘[\i

%’?F,?f% structure s Eﬁ 9% 5.5.5 Ay 0 1 F A | A
RE aggregationLeve | = [{{37 5.5.5 &7 |0 1 S+ | A
1
Table 2—The General element
LOM XML name Subelements | Min | Max Order LO}_[
data element data type
General general Identifier 0 1 Unspecified | Unspecified
Title
Language
Description
Kevyword
Coverage
Structure
Aggregation
Level
Identifier identifier See 5.4.1.1 0 w© Unordered Unspecified
(10}
Title title See 554 0 1 Unspecified | LangString
Language language None 0 @ Unordered CharacterString
|:1 )
Description description See554 0 @ Unordered LangString
(10}
Kevyword keyword See 554 0 w© Unordered LangString
(10
Coverage coverage See 5354 0 w© Unordered LangString
(10
Structure structure See 5.5.5 0 1 Unspecified | Vocabulary
Aggregation aggregationLevel See 5.5.5 0 1 Unspecified Vocabulary
Level

54.1.1 @ Wl [ (Identifier)
F3EH B T (Identifier) 7 5 = 7 1

Table 3 describes the Identifier element and its direct-descendant subelements.
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* 3BT [

LOM v F 7 | XML £78 |+ # [R 16 | & B | +~T % |LOM s 5]
(F &3 £ Bl F
5 Bl T identifier [ZfF! 0 © -
- (10) e
HF -
?’F} i catalog o 0 1 G H 4R ﬂ[‘
HE! entry =t 0 1 F 4 T 7 fly
Table 3—The Identifier element
LOM XML name Subelements Min Max Order LO}_[
data element data tyvpe
Tdentifier identifier Catalog 0 w Unordered Unspecified
Entry (10)
Catalog catalog None 0 1 Unspecified | CharacterString
Entry entry None 0 1 Unspecified | CharacterString

5.4.12 iﬁf[?, (Language)
T (Language) . (55— 5% fl » #1975 LV (igess 510 -
€)) 5‘55.5.4.1%{75&%*,%3/ fﬁ;@g_ﬂz i

(2) none ﬁfr_:%[

The Language element shall be a character string. The value of the character string shall be one of the
following:
— The format and values described in 5.5.4.1

— The token none

54.1.3 ﬁﬁﬁ(Stmcmre)

Y %?f%(Structure)ﬁ (F 1V S YR (Source)=" 7 (Y I@ﬁﬂLOMVI.Oﬁl@I%(EJ[J
<source>LOMv1.0</source>) » [I[[iiff (Structure) 7+ {F [[ 1.V fifi(Value)+" 7% [ e S5 et 1) ﬁ“ﬁ;t[ :
(1) atomic

(2) collection

(3) networked

(4) hierarchical

(5) linear

If the value space for the Source subelement of the Structure element is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the valid values for the Value subelement of the Structure element shall
come from the following list of tokens:

— atomic
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— collection
— networked
— hierarchical

— linear

5.4.1.4 RE ¥ (Aggregation Level)

YN R B Tt (Aggregation Level) 7 fF flid 4 Yfi (Source) "7+ fF yffiisikLLOMV1.0EL#E5(
?F%‘J(Elﬂ<source>LOMV1.0</source>) I & ¢t (Aggregation Level) 7 (1 ffi(Value)= 7 fFfY
Gl IRk

(1)1

Q) 2

(3)3

“4) 4

If the value space for the Source subelement of the Aggregation Level element is the LOMv1.0 base schema
(i.e., <source>LOMyv1.0</source>), then the valid values for the Value subelement element of the
Aggregation Level elements shall come from the following list of tokens:

—1

—2

—3

—4

542 % Ff“{ﬁlﬁﬁfgj(Life Cycle)
FAfE S ] (Lifecycle) 7 2 B R4 -

Table 4 describes the Life Cycle element and its direct-descendant subelements.

LOM #¥H 7 | XML &7 | <" 7 ff B [ES [FEE [LOM v R &)
i wra |y #
= f lifecycle |45 % 0 1 FTHE A5

AR
A % version =7 5548 [0 1 FHE EEF'F;[ T
ARTE status 25y 5.5548] |0 1 G+ | Sk
TR contribute | 2 Eﬁ 57 5.4.2.24] o RS EEEE

G0 [£3
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Table 4—The Life Cycle element
LOM XML name Subelements Min Max Order LD}_[
data element data tvpe
Life Cycle lifeCyale Version ] 1 Unspecified | Unspecified
Stafus
Contribute
Version version See 554 ] 1 Unspecified | LangString
Status gtatus See 5.5.5 0 1 Unspecified Vocabulary
Contribute contribute See5.4.2.2 o Ordered Unspecified
(30)

5.4.2.1 ;*fi(Status)
YR (Status) 7 (1Y S Yp (Source) = 7+ (Y ik LLOMV 1 .OELF{E}/\E%‘%(E\'H
<source>LOMv1.0</source>) > [l (Status) 7t {11 fifi(Value)=" 7 [F[UE PEER N Y F—T:[ :

(1) draft
(2) final
(3) revised

(4)unavailable

=

If the value space for the Source subelement of the Status element is the LOMv1.0 base schema (i.e.,

<source>LOMyv1.0</source>), then the valid values for the Value subelement of the Status element shall

come from the following list of tokens:

— draft
— final
— revised

— unavailable

5.4.2.2 Frgh(Contribute)
F<541 F IRk (Contribute) & [ B[ " 7 [ -

Table 5 describes the Contribute element and its direct-descendant subelements.

FS-FRr

LOM %¥f = | XML ¢ S Blo|@AN | v LOM %Y f ]
i Urkl | ekl Ea
TR contribute | | € 0 © FovmpE | Sl

- (30)

i 5

FI
N role éﬁﬁﬁ:ﬁ‘fS.S.Sﬁﬁ 0 1 G A e 1 &
Gk entity I 0 00 ‘EJ T E | IS )y

P (40) f
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P date 237 5.558] |0 1 F L PR
Table 5—The Contribute element
LOM XML name Subelements Min Max Order LD"'_[
data element data type
Contribute contribute Role 0 o Ordered Unspecified
Entity (30)
Date
Fole role See 5.3.5 0 1 Unspecified Vocabulary
Entity entity None 0 W Ordered CharacterString
(40)
Date date See 5.5.5 0 1 Unspecified DateTime

54221 #]<1(Role)

PP EE1(Role) 7 {11V 4 TR (Source) =" 7 iy f@fﬁﬂLOle.Oﬁl@Mﬁ(i’ﬂ
<source>LOMv1.0</source>) » [I[| | &1(Role) 7t {F |1V fifi(Value)+" 7 [Ffue | 35 ffisfe frl'] ™ Ffﬁ;c[ :
(1) author

(2) publisher

(3) unknown

(4) initiator

(5) terminator

(6) validator

(7) editor

(8) graphical designer

(9) technical implementer

(10) content provider

(11) technical validator

(12) educational validator

(13) script writer

(14) instructional designer

(15) subject matter expert

If the value space for the Source subelement of the Role element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), then the valid values for the Value subelement of the Role element shall come
from the following list of tokens:

— author

— publisher

— unknown

— initiator

— terminator

— validator
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— editor

— graphical designer

— technical implementer
— content provider

— technical validator

— educational validator
— script writer

— instructional designer

— subject matter expert

54222 fﬁﬁg(Enﬁqo
[ﬁ’ﬁﬁ'(Enmy)m (F At | PO Y f[ =N [AEIETF RFC 2426:1998F LAV E [ 35vCard 155
Erk o

ﬁFﬁ% : IETF RFC 2426:1998 (TﬂféXMLEi‘ﬁiiﬁ %%F:? |FvCard V[ Jﬁ nFH“ HARIE #’?EJJ‘: s Y
W3C XML#“Fﬁ‘ \_?LEFIFI 2N VCarthffF‘H oo
The value held by the Entity element shall be a character string literal that is the canonical lexical

representation of a valid vCard as defined in IETF RFC 2426:1998.

NOTE—IETF RFC 2426:1998 does not rely on XML syntax to express the internal structure of a valid
vCard. At the time of publication of this Standard, no de facto standard W3C XML Schema definition

language binding for the vCard specification existed.

5.4.3 FT:’,\:“% ﬁ:”\:“% ] (Meta-Metadata)
%65?*[3_? FE: 857 (Meta-Metadata) 7 {3 EU 1 g 5 fF

Table 6 describes the Meta-Metadata element and its direct-descendant subelements.

6 BRIV 7 [

T
LOM 7R | XML %7 TR W (B~ [ +% |[LOM & H
i HrEl | B |0 AR
B
F—z‘f?%” -}%‘%” metaMetadata s il 0 1 5 4 F A
7 [l ’”ZY“ &
g o <
T [
s Wl 7T identifier = {2 5.4.3.1487 [0 0 = G 5w
(10) | =%
IR contribute iﬁﬁ%‘ISAﬁ.Zﬁﬁ 0 0 o % H b
(10)
ot
r%?’%?ﬁ{e[ metadataSchema | & 0 0 £ B ﬂ[‘
(10)
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Table 6—The Meta-Metadata element

LOM XML name Subelements Min | Max Order LOM
data element data type
Meta-Metadata metaMetadata Identifier 0 1 Unspecified | Unspecified
Contribute
Metadata
Schema
Language
Identifier ldentifier See 5431 0 w Unordered Unspecified
(10)
Contribute contribute See 5432 0 o Ordered Unspecified
(10
Metadata Schema metadataSchema | None 0 w Unordered CharacterString
(10)
Language language None 0 1 Unspecified CharacterString

5.4.3.1 [l {~](Identifier)
AT ] (dentifier) 7 [+ LU gl 7 (4

Table 7 describes the Identifier element and its direct-descendant subelements.

LOM =¥ f 7 XML §7# | <7 | @ g |[# N | v LOM =Yg ]
¥ El By El e
o I identifier %].'; fi 0 o L EY
! (10)
i”?} i catalog = 0 1 F 4 D f“
HE! entry = 0 1 4 + it

Table 7—The Identifier element

datf 331:19111 XML name Subelements Min | Max Order dar;.'?ir;lpe
Tdentifier identifier Catalog 0 w Unordered Unspecified
Entry (10)
Catalog catalog None 0 1 Unspecified CharacterString
Entry entry None 0 1 Unspecified CharacterString

5.4.3.2 F1i#(Contribute)
%S}ﬁfﬁ?] #(Contribute) 7 [ & & ﬁl BT o
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Table 8 describes the Contribute element and its direct-descendant subelements.

HS-FIRR (F
LOM =rf 7 | XML &7 | " 7 {F I R R B 5 LOM = f| #]
£ s IS =
H contribute | £ & 0 © R
- (10)
i i
P
E role féfE'FJ 9% 5.5.54y 10 1 G H = &
(it # entity =N 0 % Ep R AR
(10)
F1 date S5y 5.55a |0 1 S EEE
Table 8—The Contribute element
LOM XML name Subelements Min Max Order LDI'._I
data element data tvpe
Contribute contribute Role 0 bl Ordered Unspecified
Entity (10)
Date
Role role See 5.5.5 0 1 Unspecified | Vocabulary
Entity entity None 0 o Ordered CharacterString
(10)
Date date See 555 0 1 Unspecified | DateTime

5.43.2.1 #[1(Role)

PPN E e (Role) 7 {1 4 YFi (Source) = 7+ {F Y f@fﬁi{LOle.Oﬁl@lﬁ(ﬂﬂ
<source>LOMv1.0</source>) » [I[|¥|<1(Role) 7t {F |1V fifi(Value)+" 7 [F Ut 35 ffisfe frI'] ™ Ffﬁ;cl :

(1) creator

(2) validator

If the value space for the Source subelement of the Role element is the LOMv1.0 base schema (i.e.,

<source>LOMv1.0</source>), then the valid values for the Value subelement of the Role element shall come

from the following list of tokens:

— creator

— validator

5.4.32.2 {i#fH(Entity)

(BB Entity) & (st o 650 597 I} > = MEIETF RFC 2426:199857 4 1 ¥y Card -5

CEE
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i * IETF RFC 2426:1998 1 [IMEXML 1 i 7 $5vCard V[ A - A0S ASRY + 20
W3C XML—/EFI 7;3‘5‘«13]:[ I: [—ﬁ'l:l:,: I/ VCard‘%'ﬁ‘ﬁ °

The value held by the Entity element shall be a character string literal that is the canonical lexical
representation of a valid vCard as defined in IETF RFC 2426:1998.

NOTE—IETF RFC 2426:1998 does not rely on XML syntax to express the internal structure of a valid
vCard. At the time of publication of this Standard, no de facto standard W3C XML Schema definition

language binding for the vCard specification existed.

5433 F_‘%B‘-‘}#[#?Fﬁ‘(Metadata Schema)
B = HF\I FARYE LV LOM XML ] - £ IIL TR %E“]%(Metadata Schema)7 [ (metadataSchema) < 2
§OLOM XML > B i et

<metadataSchema>LOMv1.0</metadataSchema>) o %% fﬁ/ﬁ 13 =SS ij”ﬁ FEYE VLOM XML (]

LOMV1.0ffi(H[]

] ﬁ;ufj HrerRIAsE 1) » ¥ Ii‘?‘“ ﬁﬂjﬁﬁi (Metadata Schema)7: [} (metadataSchema) [ FH"LOM XML
B P (et FLOMVI Offi > = %79t metadataSchema, 1 5“’*56{’{ G R EJFIJF{ PR
#lﬁé*fﬁJLHLOM XML [l = [V | —:EFHFI Ji;b]&

For those LOM XML instances that are strictly conforming to this Standard, if the Metadata Schema

element (metadataSchema) is present in a LOM XML instance, the element shall contain the value LOMv1.0,
(i.e., <metadataSchema>LOMv1.0</metadataSchema>). For those LOM XML instances that are conforming
but not strictly conforming (i.e., contain extended data model elements), if the Metadata Schema element
(metadataSchema) is present in a LOM XML instance, the element shall contain the value LOMv1.0 and
additional occurrences of metadataSchema should list all other metadata schemas or authoritative

specifications used to create the LOM XML instance.

5434 ?’—FIF;[ (Language)

?ﬁ% (Language) 7 {537 fly « 1= iV il %“ff 418 ﬁﬁﬁ&ﬁ*gﬁl;@

The Language element shall be a character string. The value of the character string shall have the format and

value space described in 5.5.4.1.

5.4.4 %{"5(Technical)
i 5 ( Technical) 7 4 4 B [ = 74 fF -

Table 9 describes the Technical element and its direct-descendant subelements.

EXEC It
LOM &¥ | XML &7 <% | B | VAt | LOM %Y
R B | Bk GRS
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e s technical ;ﬁﬁ ) 0 1 FTHE [ 75 C
i
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R
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R
B ]
Fﬁ?\‘ format & 0 o R T 5 FH
(40)
3
,J\
i fﬁp location £ 0 P IELREE: f[[l
(10) | 1%
ﬁT"]‘ requirement 2 [ 5 0 o B |
5.4.4.3 A (40) | fx
eSS installationRemarks 5 [ 57 0 1 F L ngﬁ F;l E
g 5.5.4 i i
o otherPlatformRequirement | % Jf{ 37 0 1 3 5 ?ﬁ?l 7
LEl| duration 2 [ 57 0 1 T W
5.5.3 gﬁ




— 27 — CNSXXXXXXXX

Table 9—The Technical element

LOM XML name Subelements |Min | Max Order LOR_I
data element data type
Technical technical Format 0 1 Unspecified |Unspecified
Size
Location
Requirement
Installation
Remarks
Other Platform
Requirements
Duration
Format format None 0 o Unordered |CharacterString
(40)
Size slze None 0 1 Unspecified |CharacterString
Location location None 0 o Ordered CharacterString
(10)
Reguirement |requirement See 5443 0 o Unordered |Unspecified
(40)
Installation installationRemarks See 5.54 0 1 Unspecified |LangString
Remarks
Other Platform |otherPlatformRequirements |See 5.5.4 0 1 Unspecified |LangString
Requirements
Duration duration See 553 0 1 Unspecified |Duration

5.4.4.1 FF‘,?“ (Format)
Fﬁ?“ (Format)7 [ et | 1 il kit 5y = I?f/ flEEs ™ A~
(1) ¥ FIRFC 2048f[IMIME(Multipurpose Internet Mail Extension)7|fi fifi V A &5 S o5 o

@) 2HHT T

The value held by the Format element shall be a character string where the value of the character string shall

be one of the following:

— A literal that is the canonical lexical representation of a Multipurpose Internet Mail Extension (MIME)
type value from RFC 2048

— The token non-digital

5.4.4.2 ffi %~ /] (Size)

5 T (Size) ™ (A | (T RETO-OR IRk £ - F-LOM XML (I L A ] (Size) il Bt
FH XML%EDF% {7k PPR[ | (nonNegativelntegen)fiV # | 357 FE1 B ieg(%: ﬁﬁXML%"Fﬁ ’ 572?‘}“) °

The value held by the Size element shall be a combination of the digits “0”..“9”. The Size value in a LOM
XML instance shall be a valid non-negative integer as defined by the XML Schema derived data type

nonNegativelnteger (see XML Schema, Part 2).

5443 ﬁ?ﬁ(Requirement)
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%10?ﬁﬁﬁfjﬁﬁ*(Requirement)ﬁ [ @l B F o

Table 10 describes the Requirement element and its direct-descendant subelement.

H10-F 1
LOM %Y ] XML ¢ R =) B g LOM %Y
7IF BrEl | B SEAES
%JZF requirement 59 ARy 0 0 S S O I I N 2 8
(40)
Y A Y orComposit | 2= {37 5.4.4.3.14] |0 0 I e | SR A
. (40)
Table 10—The Requirement element
da t;dgg:lem XML name Subelements Min | Max Order d:;:?tr;rlpe
Requirement requiremsnt OrComposite 0 :(j 0 Unordered Unspecified
OrComposite orComposite See54431 0 Ej, 0 Unordered Unspecified
5.4.4.3.1 FY7%15(0OrComposite)
1 HF-“IE@_Q%?E 55 (OrComposite) 7 [F » El ﬁl B o
Table 11 describes the OrComposite element and its direct-descendant subelements.
LAY [
LOM =v| | XML {7 <% | BN | VEE | LOM Y
T fF HrE | B Rl B =
£l
Y A Y orComposite EAER 0 0 S
1% (40) | %
B4 %
B 4
e type B 5558 |0 |1 | FHE | Ak
£, 78 name =Py 5.5.58] |0 1 F A E | T
B (45 % minimumVersion = 0 1 S | R ﬂﬁ
= ﬁfjﬂ"gi maximumVersion | = 0 1 FAE | IR flﬁ
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Table 11—The OrComposite element

LOM XML name Subelements | Min | Max Order LOM
data element data type

OrComposite orComposite Type 0 ™ Unordered Unspecified

Name (40)

Minimum

Version

Maximum

Version
Type type See 555 0 1 Unspecified | Vocabulary
Name name See 555 0 1 Unspecified | Vocabulary
Minimum Version | minimumVersion | None 0 1 Unspecified | CharacterString
Maximum Version | maximumVersion | None 0 1 Unspecified | CharacterString

5.4.4.3.1.1 E[=%(Type)

B[ (Type)= £, 7 (Name) 7+ [Ty SR o # 21— {7 (1025 LOM XML [0 b~ 7 (5
L o F B2 (Type) 7 ({1 4 Y (Source)~ 7 (9 fiiis hLLOMV 1.0 FL#E Vr“(f'ﬂ
<source>LOMv1.0</source>) » [[[E]=¥(Type)7 {F 1.V fffi(Value)=" 7 [FfvE i”f];g’l“ EREIl) ™ VA |“j F'

(1) operating system

(2) browser

The Type and Name elements shall be present as a pair. If one element is present in a LOM XML instance,
the other shall be present also. If the value space for the Source subelement of the Type element is the
LOMv1.0 base schema (i.e., <source>LOMyv1.0</source>), then the valid values for the Value subelement of
the Type element shall come from the following list of tokens:

— operating system

— browser

5.4.43.12 ¢7i(Name)
B2 (Type)= £/i(Name) 7 (/b S5l o ¥ E = {lwf5 (017 LOM XML#FFE - fllipd- 5 (o
Tt - 3| £ (Name) 7+ (10 YR (Source) =+ 74 [EFF[Uf@fﬁﬁﬁLOle.Oﬁl@éﬂ/}EfE(ﬂﬂ

<source>LOMv1.0</source>) - B[z (Type) 7 {F |1 fifi(Value)~ 7 {1 fifi £% ﬂ Sel (B 25 HJ €78 (Name)
R (1Y i (Value) ™ 7 ROt 11

(1) pc-dos

(2) ms-windows

(3) macos

(4) unix

(5) multi-os

(6) none

+, £ (Name) 7 (1Y 4 5 (Source) =" 7 ['%JEFIUf@f@‘iﬂLOle.Oﬁl?@éﬁ%(ﬂﬂ
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<source>LOMv1.0</source>) =" B[=¥(Type)7 {F fl1.V fifi(Value)=" 7 [FfY i £ 7?'??9%%&' I £/ (Name)
7 (I f(Value)+ 5 [0 e 1) 0

(1) any

(2) netscape communicator

(3) ms-internet explorer

(4) opera

(5) amaya

The Type and Name elements shall be present as a pair. If one element is present in a LOM XML instance,
the other shall be present also.

If the value space for Source subelement of the Name element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), and the value of the Value subelement of the Type element is the token
operating system, then the valid values for the Value subelement of the Name element shall come from the
following list of tokens:

— pc-dos

— ms-windows

— macos

— unix

— multi-os

— none

If the value space for the Source subelement of the Name element is the LOMv1.0 base schema (i.c.,
<source>LOMv1.0</source>), and the value of the Value subelement of the Type element is the token
browser, then the valid values for the Value subelement of the Name element shall come from th following
list of tokens:

— any

— netscape communicator

— ms-internet explorer

— opera

— amaya

54.5 :?f’fﬁj\ (Educational)
%12}}'?‘&?3???] (Educational)7 {F & &l ﬁl B o

Table 12 describes the Educational element and its direct-descendant subelements.

ERPE AT
LOM | XML &7 SR F B o|&A | LOM %y
R Brel | BrEl 53 A
A 1
?"T:ﬁj\ educational =R 0 o E F H
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= ?7 e Jp B (100) | H-{%

T R

% AE

R B g

RS

R gy R

[l

5Lk 0

T
Iy | interactivityType 2T 5.5.58] |0 1 F 7 Ay
N (=
é’ﬂ»?ﬂ learningResourceType 22T 5.5.58] |0 0 EFp R 7
Bl (10) | -t
Bl
T s | interactivityLevel 2T 5.5.58] |0 1 F Bl
s &
;éﬁ #i | semanticDensity 2T 5.5.58] |0 1 3 H 7
7 ©
§# "] |intendedEndUserRole 2T 5.5.58] |0 0 ¥ Bl
St 4 (10) | r- %
‘]‘?‘T,L context 22T 5.5.58] |0 o = 7

(10) | o
" | typicalAgeRange 22T 5.5.487 |0 © o ?ﬁ% 9
B (5) SEES f“
A [F
(R | difficulty 25 55587 |0 1 | FR
% T
3% typicalLearningTime ZMEY 553487 10 1 F H T fi]
FH <
15 b
fix% | description 2T 5.5.487 |0 e = u::‘ﬁ%, ¥
(10) e fli
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i’ﬁ le language = 0 0 = P f“
(10) | o
Table 12—The Educational element
LOM - LOM
data element AL name Subelements | Min | Max Order data type
Educational =ducaticonal Interactivity 0 o Unordered  (Unspecifisd
Tipe {100
Leaming
Fazsource Type
Interactivity
Lewel
Semantic
Dlansity
Inrznded End
User Role
Context
Tvpical Age
Fangz
Difficulty
Typical
Leaming Time
Diascription
Languzze
Intzractivity Type |interactivicyType See 555 i} 1 Unspecified  [Vocabulary
Leaming leamingResourceType 322553 i} @ Oirdered Vocakbulary
Fesource Type (100
Imteractivity interactivityLevel See 5SS i} 1 Unspecified  |[Vecabulary
Level
Semantic Density |semanticDensity See 553 i} 1 Unspecified  [Vocabulary
Intended End intendedEndlsarRols |32 553 0 o Oirdered Vocabulary
Uzer Raole {10
Context comkext See 555 i} m Unordered  [Vocabulary
(10
Tvpical Age typical Ag=Range See 554 0 m Unordered  |LangSmmg
Fange &3]
Difficulty dif Ficulty See 555 i} 1 Unspecified  [Vocabulary
Tyvpical Leaming  |typicalleamingTim= [322 553 i} 1 Unspecified  [Curation
Time
Dlescription dezcription See 554 i} m Unordered  [LangSming
(10
Lanzuaze languag= Mome 0 o Unardersd CharacterSming
(o

5.4.5.1 2 g B> (Interactivity Type)

+, 2 AV EF (Interactivity Type) 7 fF 1. 4 Yfi (Source) = 7 fFpyffiisi fLLOMV1.05L F@%’*ﬁ'?{*‘%(ﬂﬂ
<source>LOMv1.0</source>) » H[[ = E*inlj?“ (Interactivity Type)7 {11/ fili(Value)=" 7 {f A | Il
PV

(1)active

(2)expositive

(3)mixed

If the value space for the Source subelement of the Interactivity Type element is the LOMv1.0 base schema
(i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement of the Interactivity Type
element shall come from the following list of tokens:

— active

— expositive
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— mixed

5.4.5.2 %%??ijf{jj;h‘ (Learning Resource Type)

% %»?ﬁ'?}"}ﬁﬁ']?“ (Learning Resource Type)7+ {F f[1.V 4 Vil (Source)~ 7+ [y ffilskLLOMVI1.0FL Fi@’rﬁfﬁ
(J]]<source>LOMv1.0</source>) > f! [J%??ﬁ'?ﬁ’}ﬂ f{lj?“‘ (Learning Resource Type) 7t [F 1.V ifi(Value)~" 7 [y
Ej}k’f@fﬁ;ﬁe FIr) ™ ﬁ?l :

(1) exercise

(2) simulation

(3) questionnaire

(4) diagram

(5) figure

(6) graph

(7)index

(8)slide

(9)table

(10) narrative text

(11) exam

(12) experiment

(13) problem statement

(14) self assessment

(15) lecture

If the value space for the Source subelement of the Learning Resource Type element is the LOMv1.0 base
schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement of the Learning
Resource Type element shall come from the following list of tokens:

— exercise

— simulation

— questionnaire

— diagram

— figure

— graph

— index

— slide

— table

— narrative text

— exam

— experiment

— problem statement

— self assessment

— lecture
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5.4.5.3 T EREE, (Interactivity Level)

| 2 A (Interactivity Level) 7o (1% V5 (Source)~ 7 fFAY(fiiERLLOMV1.0%L @lﬁ €l
<source>LOMv1.0</source>)- H[| = ;‘Iﬁ?ﬁ % (Interactivity Level)7 [F 1V fili(Value)=" 7 {1y i | FflE
AR R

(1) very low

(2) low

(3) medium

(4) high

(5) very high

If the value space for the Source subelement of the Interactivity Level element is the LOMv1.0 base schema
(i.e., <source>LOMyv1.0</source>), then the valid values for the Value subelement of the Interactivity Level
element shall come from the following list of tokens:

— very low

— low

— medium

— high

— very high

5.4.54 E:T‘??E{{L %74 (Semantic Density)

i ?ﬁﬂl % (Semantic Density) 7t (F 1. JFi (Source)~" 7 [FAY{fiiERLLOMvV1.0FL @'1“% €l
<source>LOMv1.0</source>) > EJ[J%%’L ' (Semantic Density) 7 (4 (1.0 fifi(Value)+" 7 [F Ve 35l s 1
e Fff::'g :

(1) very low

) low

(3) medium

(4) high

(5) very high

If the value space for the Source subelement of the Semantic Density element is the LOMv1.0 base schema
(i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement of the Semantic Density
element shall come from the following list of tokens:

(1) very low

(2)low

(3) medium

(4)high

(5) very high
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5.4.5.5 5" 1% 54(Intended End User Role)
+ 3% " %14 (Intended End User Role)7 [F 1.V 9% V5 (Source) =" 7 {FpYfifiint hLLOMv1.0FL RS ()]

| f b F i
<source>LOMv1.0</source>) » [l[I#"|%]54(Intended End User Role)7x [F 1.V fifi(Value)=+" 7 [F Ve 35
TEgpr [:TFTE[ :
(1) teacher
(2) author

(3) learner

(4) manager

If the value space for the Source subelement of the Intended End User Role element is the LOMv1.0 base
schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement of the Intended
End User Role element shall come from the following list of tokens:

— teacher

— author

— learner

— manager

5.4.5.6 ’[‘?jf]é‘i(Context)
j‘;'[‘[‘?ji?ﬁ_(Context)ﬁ (Y 4 YR (Source) = 7 {FAY f@ﬁﬂLOMVl.Oﬁl@%‘%(E‘H
<source>LOMv1.0</source>) » EJ[J‘[‘?ji?‘iL(Context)?h FFd ffi(Value) s 7 (FpVE SRR F 1T

=

(1)school

(2)higher education
(3)training

(4)other

If the value space for the Source subelement of the Context element is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the valid values for the Value subelement of the Context element shall
come from the following list of tokens:

— school

— higher education

— training

— other

5.4.5.7 [Fi% (Difficulty)
AL (Difficulty) 7 (FF 1V s Yii (Source) <" 7 [FfY f@iﬁﬁﬂLOle.OEL@%‘%(ﬂﬂ
<source>LOMv1.0</source>) » [I[[[MEZE (Difficulty)7 {1 [fi(Value)+ 7 fFAvE (iR p 1) I &

I

(1) very easy
(2) easy
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(3) medium
(4) difficult
(5) very difficult

If the value space for the Source subelement of the Difficulty element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), then the valid values for the Value subelement of the Difficulty element shall
come from the following list of tokens:

— very easy

— easy

— medium

— difficult

— very difficult

5.4.5.8 ?—ﬁ?, (Language)
LF“uET:ﬁF;[ (Language)7* [ et 7 FH s =R FH;V fifljEs l‘jﬂﬁl 575.5.4. 185 I}F‘ﬁﬁj/?ﬁﬁ;“&"‘? fifidsk -

The Language element shall be a character string. The value of the character string shall have the format and

value space described in 5.5.4.1.

5.4.6 f#F[|(Rights)
?~<13?%‘,ﬁ?@i‘?U(RightS)?u [ B e e

Table 13 describes the Rights element and its direct-descendant subelements.

FA3-MEF[ [F
LOMEY | XML €78 | % ff W [®S [ FE % [LOM e Rl T
R Wra | wrs e
1t #] rights EM?‘I 0 1 SRR | SR
F A H Oy
il
Tl
fFt A cost ST 5.5.5 4] 0 1 THE | S
(=M | copyrightA [ =27 5.5.5 af 0 1 Ew TR =TE
K E Py ndOtherRe
i BE‘LﬁU strictions
1 description | % PR 5T 5.5.4 A7 0 1 F %Fél py f“
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Table 13—The Rights element

LoM XML name Subelements Min|Max| Order LOB_[
data element data tvpe
Rights rights Cost 0 1 Unspecified | Unspecified

Copyright And

Other Requirements

Description
Cost cost See 5.55 0 1 Unspecified | Vocabulary
Copyright copyrightAndttherRestrictions |See 555 0 1 Unspecified | Vocabulary
And Other
Restrictions
Description  |description See 554 0 1 Unspecified |LangString

5.4.6.1 ]'ﬁF]'fr‘/F‘,(Cost)

= f%??ﬁﬁﬁ FFH1 s YF (Source) =" 7 [ @iﬁﬁﬂLOle.OELF{'E_%EW%(EJH<SOurce>LOMV1.O</source>)’ Hl
Eﬁﬁ (N ffi(Value)+" 7 (Ve 35l f 11 ™ ﬁ?ﬂﬁ‘ :

(Dyes

(2)no

If the value space for the Source subelement of the Cost element is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the valid values for the Value subelement of the Cost element shall
come from the following list of tokens:

— yes

—no

5.4.6.2 [t X Ppy BELﬁjH(Copyright And Other Restrictions)

e T (*’jElfJ[SELﬁ‘]U(COpyright And Other Restrictions) 7 {F /1 4 ¥fi (Source)~ 7t [F Y ffiiifL
LOMVI.OEL@VF% Al<source>LOMV1.0</source>) > H[|F [FA s E HFIfJBELﬁjH(Copyright And Other
Restrictions)7 { f[1.V fifi(Value)=" 7 ff o # (s il ﬁ“%t" :

(yes

2)no

If the value space for the Source subelement of the Copyright And Other Restrictions element is the
LOMv1.0 base schema (i.e., <source>LOMyv1.0</source>), then the valid values for the Value subelement of
the Copyright And Other Restrictions element shall come from the following list of tokens:

— yes

—no

5.4.7 Fﬁ%,ﬁ%’[‘if(Relation)
%14}‘F'f[i'ﬁﬁ]4%§?}'ﬁ'[§k(Relation)7_‘u [ EER R

Table 14 describes the Relation element and its direct-descendant subelements.
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145 if

LOM =¥ g 7* | XML ¢ SR B BN | vk LOM #%¥
& & W | BE RAES
F%f;& 1k relation P 0 © e O 2 *
T (100)
7 5 kind L5y 5558 |0 1 F 3 = %
¥ Jfl resource %Eﬁfﬁ 5.4.7.2 éﬁ 0 1 F A F A
Table 14—The Relation element
LOM - . : o LOM
data element XML name Subelements Min | Max Ordel data type
Felation relation Eind 0 o Unordered Unspecified
Resource (100
Eind kind See 5535 0 1 Unspecified Vocabulary
Fesource rescurce See 5472 0 1 Unspecified | Unspecified

5.4.7.1 7E%i(Kind)

T FERI(Kind) 7 ({11 YFi (Source)~ 7+ fiFFlfJf@iﬁﬁﬂLOle.Oﬁl@“f‘%(ﬂﬂ
<source>LOMv1.0</source>) » H[FEHH(Kind) 7 [F 1.V ffi(Value)+" 7 [ pve 35l prl )~ 0 Hf—%l :
(1) ispartof

(2) haspart

(3) isversionof

(4) hasversion

(5) isformatof

(6) hasformat

(7) references

(8) isreferencedby

(9) isbasedon

(10) isbasisfor

(11)requires

(12) isrequiredby

If the value space for the Source subelement of the Kind element is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the valid values for the Value subelement of the Kind element shall
come from the following list of tokens:

— ispartof
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— haspart
— isversionof
— hasversion
— isformatof
— hasformat
— references
— isreferencedby
— isbasedon
— isbasisfor
— requires
— isrequiredby
5.4.7.2 ¥¥fi(Resource)
?*lﬁﬁigﬁ’}ﬂ(Resource)ﬁ B ﬁl T G
Table 15 describes the Resource element and its direct-descendant subelements.
ENLE-S A
LOM ¥ E]| XML ¢ | 37~ F =2 N | g LOM %%
7 W | s R
e resource s Wl 0 1 F 4 + 4
fi
s Wl identifier 28T 5.4.7.2.1 487 |0 0 A R I S e
(10)
T‘F”[;i descriptio | = E:]ﬁ 37 5.5.4 éﬁ 0 o0 DN N P (e ?ﬁ F;' | f[ﬁ
n (10)
Table 15—The Resource element
dntz:iL 33[::19111 XML name Subelements Min | Max Order daﬁf?l?’pe
Resource resource Identifier 0 1 Unspecified | Unspecified
Description
Identifier identifier See 547121 0 l:xl 0 Unordered Unspecified
Description descripticn See 554 0 l:xl 0 Unordered LangString

5.4.7.2.1 G|l ] (1dentifier)
% 16?%‘[%%&@[] ["?f(lden‘[iﬁer)7?u [EVs ﬁl BT o
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Table 16 describes the Identifier element and its direct-descendant subelements.

F16-FHI 7 I
LOM %y 7 XML ¥ <4 =/ B S = N i S LOM =¥ E| B
& g Bl Bl *
5 Hl Ff identifier i’Fr’} i 0 0 A 5
FE (10) i
Al | catalog = 0 1 F 4t EET
HE! entry = 0 1 F 4 EEES ﬂ[‘
Table 16—The Identifier element
da t;‘ﬂ;:flem XML name Subelements Min Max Order daLH?l-:I'pe
Identifier identifier Catalog 0 * Unordered Unspecified
Entry (10)
Catalog catalog None 0 1 Unspecified | CharacterString
Entry entry None 0 1 Unspecified | CharacterString
5.4.8 ﬁéf’?ﬁ(Annotation)
f«k17?%*[“ﬁﬁ%ﬁI?J‘r’(AnnotationﬁTu R ﬁl BEAF o
Table 17 describes the Annotation element and its direct-descendant subelements.
?‘&17-%}1?3%71 [
LOM =¥ f ~ | XML &# |+ & [f B = LOM #%¥
& W | Bk GEE
ﬁ%t i, annotation | [ ’F‘E} 0 0 L EE
FIHH (30)
fa
(! 5 entity =4 0 1 * Al
P date 2T 5.5.28] |0 1 + 4L E‘,FJE?t] 0
fh descriptio | # 37 5.5.4 8] |0 1 EgEE ngﬁ F;[ 7 F[[‘
n
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Table 17—The Annotation element
d:lrz::L ;:En[lem XML name Subelements Min | Max Order d:ll;:?l?_:{pe

Annotation annotation Entry 0 s Unordered Unspecified

Date (300

Description
Entity entity None 0 1 Unspecified | CharacterString
Date date See 5.5 0 1 Unspecified | DateTime
Description description See 5.5.4 0 1 Unspecified | LangString

5.4.8.1 [i(Entity)
4?E‘(Ent1ty)7ﬂu [ P | PO Y R ﬂ ,
ER

= [MBAETF RFC 2426:1998 AV E JTTVCardf*ﬁigrﬁj

fi% : IETF RFC 2426:1998 1+ [AfHXML] Fi F J;ﬂ“srvcard R A o FARYELIASH > S Y

W3C XML—AEW% ié?‘%ﬁ[]:[ I: | —y)jé: [/VCardff'ﬁ‘ﬁ T

The value held by the Entity element shall be a character string literal that is the canonical lexical
representation of a valid vCard as defined in IETF RFC 2426:1998.

NOTE—IETF RFC 2426:1998 does not rely on XML syntax to express the internal structure of a valid
vCard. At the time of publication of this Standard, no de facto standard W3C XML Schema definition

language binding for the vCard specification existed.

5.4.9 73 %i(Classification)
%18}?&*}7’? Fi(Classification) 7 [ & & ﬁl TR o

Table 18 describes the Classification element and its direct-descendant subelements.

F.18-53 17

LOM =g XML ¢,%i SR F =2 BN v E LOM =¥
*F Hrkl | HrE R e
73 3§ classificatio | fIfY 0 o e + I
n FE R (40) | =
T
FIAY purpose o 0 1 *HE Eik G
s taxonPath 5 Eﬁ 37 5.4.9.2 0 0 SN SR S H
i (as) | g
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fﬁf_ﬁ description o ﬂﬁ 37 5.5.4 E:Tﬁ 0 1 FHk ?JF[ F;[ &+ f['{
F%f%%ﬂ“ keyword A ?ﬁé‘j 5.5.4 4y 0 0 E oA ?ﬁ% - f[ﬁ
(40) |
Table 18—The Classification element
LOM XML name Subelements | Min | Max Order LOM
data element data type
Classification classification | Purpose 0 x Unordered Unspecified
Taxon Path (40
Description
Keyword
Purpose purpose None 0 1 Unspecified | Vecabulary
Taxon Path taxonPath See 54072 0 o Unordered Unspecified
(15)
Description deseription See .54 0 1 Unspecified | LangString
Keyword kevword See 554 0 o Ordered LangString
(40)

5.4.9.1 [1fu(Purpose)

F, EIf(Purpose) 7t (F 1 4 JFi (Source)~ 74 iU f@iﬁﬁﬂLOle.Oﬁl@'#ﬁ(ﬂﬂ
<source>LOMv1.0</source>) > [[|F 'fi(Purpose) 7t { [ 1. fifi(Value)+ 74 i | 35l s f 1] Ffr—,;c' :
(1) discipline

(2) idea

(3) prerequisite

(4) educational objective

(5) accessibility restrictions

(6) educational level

(7) skill level

(8) security level

(9) competency

If the value space for the Source subelement of the Purpose element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), then the valid values for the Value subelement of the Purpose element shall
come from the following list of tokens:

— discipline

— idea

— prerequisite

— educational objective

— accessibility restrictions

— educational level

— skill level
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— security level

— competency

5.4.9.2 K% % (Taxon Path)
% 19}?-*&?1%5‘%‘, @ (Taxon Path) 7 {4 % &l ﬁl B o

Table 19 describes the Taxon Path element and its direct-descendant subelements.

LOM Y] XML & | 7 F | B~ P S LOM =¥
7 IF Urel | gkl BB
M taxonPath | % Jfi 0 w0 IR | S A
i (15)
P IR source iﬁﬁ 57 5.5.4 4] 0 1 e ?ﬁ% =5 F[ﬁ
X taxon "‘ASEFJ{EJ 5.4.9.2.1 éﬁ 0 ) JEJ ek | o
(15)
Table 19—The Taxon Path element
dill'é:lL gg::flem XML name Subelements | Min | Max Order daﬁ:??pe
Taxon Path taxonPath Source 0 o Unordered Unspecified
Taxon (15)
Source source See 5.54 0 1 Unspecified LangString
Taxon taxon See 54021 0 Ec‘l ; Ordered Unspecified
5
5.4.9.2.1 Hi(Taxon)
%20}?-*[%@@%011)7? [t ﬁl i T
Table 20 describes the Taxon element and its direct-descendant subelements.
FA20-K7 [F
LOM s¥f[ & | XML £ | ="~ ff R = U LOM or f|
f & W | s B
=i} taxon I 0 © FpoeEE | F T
FE (15)
i I id - 0 1 G+ H L TRl
R entry ‘Zﬁﬁfj 5.5.4 éﬁ 0 1 F A ?‘ﬁ%, & flﬁ
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Table 20—The Taxon element

LOM XML name Subelements Min | Max Order LOM
data element data type
Taxon taxon Id 0 lrs Ordered Unspecified
Entity (15)
Id id None 0 1 Unspecified | CharacterString
Entry entry See 5.54 0 1 Unspecified | LangString

5.5 HEERR B R 1
LOM XML B85 15l 2 ] B2 <384 275,512 75,5541 -

Data types that are used in the LOM XML Schema binding are defined in 5.5.1 — 5.5.5.

5.5.1 Fn F[ {(CharacterString)
IAGERTER L T [ LOM R B4 Hid fH(CharacterStrmg)ﬂ » W3C XML#\E%‘F—] acy?j,%[ i Tl
?3ﬂwmwﬁﬁ®%§ﬂﬂ?oﬁ?WWQﬂﬂﬁ¢%%?BWECWMM%¢’ﬁ@ﬂéﬁw

EUQ ErR B f[l[{u?;ﬂf?‘ “XML%#% ) ﬁmﬁﬁ” o

For those elements defined in this Standard that have a LOM data type of CharacterString, the W3C XML
Schema definition language binding shall have an XML Schema primitive data type of string. The string data
type supports the repertoire of ISO/IEC 10646-1. The string data type ensures the support of multiple
languages including multibyte languages.

NOTE—The XML Schema definition language primitive data type string is defined in “XML Schema Part
27

552 [ 1 ¥(DateTime)
F I ] (Date Time) ¥ 7] =
B g~ A i
(1) F ¥ H](DateTime)

I'J= REXML7 [ 25 - | | IR RS (DateTime) v B3 1V LOMi ¥ 7

(2) #1  (Description)
TR R SR fT S A RS | IR (DateTime) s e B V05 (7> 5ok fF V5
TR o R R (DateTime e v B8 % H g 7 -

The DateTime data type is represented as a set of XML elements. LOM data elements with a data type of
DateTime may contain the following subelements:

— DateTime

— Description

If present, these subelements shall be contained by the element for which the DateTime data type is defined.
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The order of appearance of subelements shall not be significant. Table 21 describes the DateTime data type

and its direct-descendant subelements.

F21-F TG Rl R B

LOM ¥ f | XML &7 SR F Blor || <@g |~ |LOM o f
7 [F 5 £ fe B 20
P T — 1T R 0 1 F 3 [ FHE
1A E?I‘ ] dateTime &= 0 1 =+ 4 ERES ﬂ['
’T\L_’
1 description 5 B By 0 1 I T
5.5.4 af &

['fFJ * EIETF—JE\JJ‘? ftfl(DateTime).” ¥ K| £ ¢ {7 1 E'ﬁﬁﬁ%‘j‘ [tfl(DateTime) fﬁ 7% (Description) 7 it 7 {F

s

Fl 4z 0 F 'ﬁEJE\J]‘ fiil(DateTime) & Tﬁ 1% (Description) £} 7 5

(o (BT 5.4.2.2 4])

NOTE—The DateTime data type is made up of two elements, DateTime and

FI

wy o R AR E R E[ﬁEJEﬁF'Eﬂ(DateTime)Ej EABUS SIS PR

Tu (F |1 H# (Date) ﬁl Ui

Description, that are direct descendents of all aggregate elements that are defined to

be of type DateTime. For example, DateTime and Description are the direct

descendents of the aggregate element Date (see 5.4.2.2).

Table 21—The DateTime data type

LoM XML name Subelements Min | Max Order LOM
data element data type
DateTime - DateTime 0 1 Unspecified | Unspecified
Description
DateTime dateTime None 0 1 Unspecified | CharacterString
Description descripticn See 554 0 1 Unspecified | LangString
NOTE—The DateTime data type 15 made up of two elements, DateTime and Description, that are direct descendents of all
aggregate elements that are defined to be of type DateTime. For example, DateTime and Description are the direct descendents of
the aggregate element Date (see 5.4.2.2).

5521 [ [ﬁEJEﬁ [if](DateTime)

IV ] (DateTime) 7 fFEERANEE S FINHIESD — FERTR -

YYYY[-MM[-DD[Thh[:mm[:ss[.s[TZD]]]]]]]

ol

YYYYhLpH b gl o ol fifi A4 Z770001) -
MMELRY B Pl 550112 » 018 %~ F] > '] [FHHE) »
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DDRLR & Bl FHPI(01£]31 - Fgﬁfiﬂffﬁ%{? RS IGTITE=0N

BRRLRY A 57 | (00223 » T Ffj ™ AMEEPM) -

mmyp L 5 gyl 55 E(00Z]59) »

ssfLpy b By FJE#(00£]59) >

skl [Wpy @i 2T Aa | B VFe

TZDRLF B A (274 Tﬁgﬁ%’ TR TG ] PASYER] ) UTCHY (i 7 [ +hh, -hh, +hh:mm, 55

hhcmm + 1l 1hh 8 Ay #srv B mm APy S )
+DateTime7* {f & FA',* it fifi > Fll= Pty FA' panb Rl F 7 o E[JFA'[ F fﬁgﬁ?ﬁﬁ fiil » DateTime 7 [ [ ™|
VARG R e T e PIR « e

T R R FIRB e UTCA T -

The DateTime element is a pattern that shall be defined according to the following constraints:
YYYY[-MM[-DD[Thh[:mm{[:ss[.s[TZD]]]]1]]
where

YYYY is the four-digit year (=0001)

MM is the two-digit month (01 through 12, where 01 = January, etc.)

DD is the two-digit day of a month (01 through 31, depending on the values of month and year)

hh are the two digits of an hour (00 through 23) (AM and PM are NOT allowed)

mm are the wo digits of a minute (00 through 59)

ss are the two digits of a second (00 through 59)

s is one or more digits representing a decimal fraction of a second

TZD is the time zone designator (“Z” for coordinated universal time [UTC] or +hh, -hh, +hh:mm, or

-hh:mm, where hh is two digits of an hour and mm is two digits of a minute)
If the DateTime element contains a value, at least the four-digit year shall be present. If additional parts of
the date and time are included, the character literals “-”, “T”, <., and ““.” are part of the character lexical
representation for the DateTime element.

If the time portion is present, but the time zone designator is not present, the time zone is interpreted as being

UTC.

7%+ LPSBIEGEIE £ sk - W3C XML A B e ok B dateTime T 62 [0 /77

JLOM XMLAU{y] > [N TR A K L U7 [IEEE 1484.12.1-2002853 1 E 35919 1]
E’?Eﬂj’ fiil -

20053 R E VR LS TR Common Era(CE) 153 9 FHVLEGS lF ™4 15825 10 ] 150ty
21 T I PIRLEDH Jullanfrf‘* R R EHA T o T BCER Y A 'LB#ES&FIHFIL
(Description) 7% [ (% P 575.5.28) [4 AR ] <

3.[fil et frometad 19 (“and T FIPO T {F B ERORY 16T (R | 1V ] (DateTime)
7R e Fmetaf 155 T USRS U EAREIF L] : DDA TRy
b fify | VR ) il e
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4.1 4551 [1SO 8601:2000[B3] 7 FL# -

NOTE 1—Because of restrictions placed on the value space, the W3C XML Schema definition language
primitive data type dateTime could not be used to create conforming LOM XML instances.
Therefore, a regular expression was created to represent all valid dates and times supported by
IEEE Std 1484.12.1-2002.

NOTE 2—The date portion represents dates in the Common Era (CE), only. The date portion follows the
Gregorian calendar for dates from October 15, 1582, forward, and the Julian calendar for dates
before October 15, 1582, independent of locale. Dates Before Common Era (BCE) and other
cases should be represented using the Description element (see 5.5.2).

NOTE 3—The square bracket meta characters (“[”” and “]”) indicate optional elements that may appear zero
or one time in the character lexical representation of the DateTime element. These meta
characters do not appear in the result; only the associated values described appear (e.g., DD is
replaced by the corresponding two-digit value for day of month).

NOTE 4—The value space is based on ISO 8601:2000 [B3].

5.5.3 HfH](Duration)

IR (Duration) e PR B[Z¢ I | — 32 XML { B3 ¢ (R (Duration) e PR £ V LOME YR 7 (1" & FAF\
SIS

(1) B4 (Duration)

) ﬁ';‘[ 7 (Description)

FHGEL RS R BI85 9 B (Duration)?Y ] B 2 1 R [ fl1
VS R T E R -

F 2242 (Duration) W] B4 T "

-

The Duration data type is represented as a set of XML elements. LOM data elements with a data type of
Duration may contain the following subelements:

— Duration

— Description

If present, these subelements shall be contained by the element for which the Duration data type is defined.
The order of appearance of subelements shall not be significant.

Table 22 describes the Duration data type and its direct-descendant subelements.

F22- R B

LOM =¥ f] XML ¢, 7 e By @ ANE | YA | LOM YR

7 £l El [E3 B

197 ] — ] 0 1 A | F e
1 E

1 ] duration Y 0 1 R EET
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}JFH' bl description 5 E\FJ{ 37 0 1 + 5 Dgﬁ F;l ER f“
5.5.4 E:Tﬁ R
ﬁFJ ¥ ¢ #[t] (Duration)V &Y f] 7| = i R (Duration) # TF*, i (Description)fy ffi 7+ [ i
W 4G A E) L K 0 W] (Duration) B 3V R A R O R (F - BRI

M [l (Duration) » ?*]L(Descrlptlon) B F&' Ju {F H [] (Duration) ﬁl BEAF oo (3
5T 5.4.4 &)

NOTE—The Duration data type is made up of two elements, Duration and Description,
that are direct descendents of all aggregate elements that are defined to be of type
Duration. For example, Duration and Description are the direct descendents of the

aggregate element Duration (see 5.4.4).

Table 22—The Duration data type

LOM XML name Subelements Min | Max Order LOM
data element data type

Duration - Duration 0 1 Unspecified | Unspecified
Description

Duration duratiocn None 0 1 Unspecified | CharacterString

Description desoription See 5.54 0 1 Unspecified LangString

NOTE—The Duration data type 1s made up of two elements, Duration and Description, that are direct descendents of

all aggregate elements that are defined to be of type ] Duration. For example, Duration and Description are the direct

descendents of the aggregate element Duration (See 5.4.4).

5.5.3.1 HHf](Duration)

Hfit(Duration) 7 {4 1 ffi sl FRASEC

PlyY][mM][dD][T[hH][nM]s[.s]S]]

ol

YEY R [V B (A S0 R
m e G g (TS0 Y ﬂiﬁfﬂ g e 7 >12)
dfS APV B Oy S50 Je R T IR 9> 7o 7 fif >31)
DOt L B (R S0 B I - A e B >23)
nfERST LY G F AT EROL By PG o A i >59)

SFYAF} B 7 479 F)

EI[J 71

VYA CREB I OL R TR e 5 FH i >59)

ill'x} "ﬁlﬂ:j‘rﬁﬁl];glijmlﬁl , l[ 4;\ I—J 7.U_J QJ“P” N “Y” N “M” N “D” N “T” N “H” N “M” N %IZI“S”EE\]'EJEﬁ

e
=

E|

At ]ﬁ £

& FH—E F[JE?F ]EH‘:JE@O( | ]Elf

Tl(Duration) 7 {f KIJ

~ T BP R HREER - %
IR I_JﬂJmeﬂvwmfvp s B V?T“
SYERT ) W FpE )I[HJ’[

¢,:

flJ

JJ‘F[]J‘EI

P

53 G H

[E{‘TI‘FI éj‘ =) E' }:%7[ I@ t‘\,‘rll‘#%w/_%up”;[/ (7][ R

4} “T”F‘E d/[ E
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FAvE ] 4R I -

The value space for the Duration element is a pattern that shall be defined according to the following
constraints:
P[yY][mM][dD][T[hH][nM][s[.s]S]]
where

y is the number of years (integer, > 0)

m is the number of months (integer, > 0, not restricted, e.g., >12 is acceptable)

d is the number of days (integer, > 0, not restricted, e.g., >31 is acceptable)

h is the number of hours (integer, > 0, not restricted, e.g., >23 is acceptable)

n is the number of minutes (integer, > 0, not restricted, e.g., >59 is acceptable)

s is the number of seconds or fraction of seconds (integer, >0, not restricted, e.g., >59 is acceptable)
The character literal designators “P”, “Y”, “M”, “D”, “T”, “H”, “M”, and “S” shall appear if the
corresponding nonzero value is present.
If the Duration element contains a value, the designator “P” shall be present. If the value of years, months,
days, hours, minutes or seconds is zero, the value and corresponding designation (e.g., “M”) may be omitted,
but at least one designator with a positive integer value shall be present in addition to the designator “P”. The
designator “T” shall be omitted if all of the time (hours, minutes, and seconds) is zero.

Negative durations are not supported.

ult

% LS mﬁruﬁv RE [ﬁﬁa& » W3C XMLYIHE EAF =
[IULOM XML 3] o Tl i F 28 G 4 25

R VRI B dateTime T fiZ e 0 7 £
¥ TEEE1484.12.1-2002] 17 | ¥ | HU/R ] -

m#—n

._

2. [ JFEU#F’[ 74" Gregorian calendarf|1 -
3L PR DR ERIT ¢ - (R EIFEEE 28 ~ 29~ 30FY31ET) o
A4 [t pmetat 14 (“[“and )73 RIS 0 ETHLORY 1A% (G o] (Duration) 7+
AN o Pmetaff 120 TR LR O(Y] | DRLKE [ 5D
FRORHSE s Y £ ) -
5.fifils " [ ISO8601:2000[ B3] KL RLAEHY
NOTE 1—Because of the restrictions placed on the value space, the W3C XML Schema definition language
primitive data type dateTime could not be used to create conforming LOM XML instances. A
regular expression was built to represent all valid date/times supported by IEEE Std
1484.12.1-2002.
NOTE 2—The value is designated in the Gregorian calendar.
NOTE 3—The ordering of durations may be indeterminate (e.g., 1 month may be 28, 29, 30, or 31 days).
NOTE 4—The square bracket meta characters (“[* and “]”) indicate optional elements that may appear zero
or one time in the character lexical representation of the Duration. These meta characters do not
appear in the result; only the associated values described appear (e.g., dD is replaced by the
corresponding value for the number of days in the duration and is followed by the designator

“D”).
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NOTE 5—The value space is based on ISO 8601:2000 [B3].

5532 }’ﬁiﬁ(Description)
}’F'ﬁif'j(Description)g}’%{v] = }DH f' f]ﬁ (LangString) g¥7{v[*"]$“(%ﬁﬁ§j§.5.4§{'])£r‘fﬁ °

The Description data type is represented as a LangString data type (see 5.5.4).

9]

54§ T fliLangSing)
{7 7 flf (LangString) PRI EI 1)+ AEXMLR (B0 B2 7 F flt (LangString) 7951740
LOMevR| 7 [ & F%[W SINEEACE

() fli(String)

OF F (Language)

ALY R PR (e SRR G [l (LangString) SRRV R 1
PR ST IR % LOM XML Bl LOMV & 7 W9RI 7 1 IR

BV LOMEYEI T (R 4 -

%czsﬁﬁ_;{,@ “ Fli(LangString) e vk BI=S 0 1 g 7o 9 -

4

_”Hll

puf

o f[ {(LangString)

—”uH

The LangString data type is represented as a set of XML elements. LOM data elements with a data type of
LangString may contain the following subelements:

— String

— Language

If present, these subelements shall be contained by the element for which the LangString data type is defined.
The order of appearance of subelements shall not be significant. Within a LOM XML instance, the LOM
data element Language shall be specified as an attribute of LOM data elements that are of type LangString.
Table 23 describes the LangString data type and its direct-descendant subelements.

LOM v * | XML £,7% TR B TW | R SR [ 7o [ LOM o p
& & El Ea
w1 A fil — Ty 0 (10) S I
i F;[ %
Ml string = 0 1 FHE IR
% F;, language = 0 1 FoE [P R ﬂ[‘
Y ?ﬁ ?[ I fli(LangString) v &% F | 7* {1154 f{} (String) ,?Fﬁ[ F;' (Language) [ fiil 7 {F B3

R AR E R E@?ﬁé[ - fH(LangString)f{J AU E F", T F Y ﬁ[ BE O oo B

ay o
P F D f[ﬁ (String) % ,?Fr T (Language) 1 K 7 74 [F 48 i (Title) V i g7 fF - (% [ 57
5.4.1 A7)

—
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NOTE—The LangString data type is made up of two elements, String and Language,
that are direct descendents of all aggregate elements that are defined to be of type
LangString. For example, String and Language are the direct descendents of the

aggregate element Title (see 5.4.1)

Table 23—The LangString data type

LOM XML name Subelements Min | Max Order LOM
data element data type
Lang5String - String 0 (10 Unordered Unspecified
Language

String atring None 0 1 Unspecified | CharacterString
Language language None 0 1 Unspecified | CharacterString
NOTE—The LangString data ty éae 1s made up of two elements, String and Language, that are direct descendents of
all aggregate elements that are defined to be of t:\i;pe LangString. For example, Smng and Language are the direct
descendents of the aggregate element Title (see 5

5.54.1 &7 (Language)

i fl(Language)ﬁ (et 27~ EIEIRY S i E 5FFH1§J/3= 5,%%’ AR VAol T VL
il P R E A1 5 i Iflf[’

(1) =4 VAR EHATISO 639- 1Y -

(2) = 3 VI EAFISO 639-245 «

(3) i~ Fas ”%&]&F}’t IANA@EH'%P'JU/FT"J?@@E'J ]

(4) f1- G xR L1 B R -

VI Bl P 35— = Rpdfesr 1 5% o)
(1) &b 9?@@%@7}‘5/‘ ISO 3166-1 alpha-2 country codes °
(2) = F AR A A TANARYE |-

A A T -

f r’?jr;ﬁt"‘ i @%ﬁ“ XMLWEI)[:% (Vens ﬂﬂ*"ﬁ?;,t% IVt E| FeE Flgﬂﬁ? ﬁ,fﬁﬁXMLg,Eﬁ ) g‘jzﬁ[g)
180 639-2 *PLRFIRIFE (7 > H - ELAHEE" (IS0 639-2/B) » bl LI I(ISO 639-2/T) » [y
HER RS
% ”fl A AT A AT SRR p S= l) FIF P 2T SR S
i f[ N rj?ﬁﬁjﬁ"ﬁ'{fj(case insensitive) e
2 XMUYAF 72 DYRIBI 7 T i) e P17 ] T4 -
#3 [y
“en-GB”
“de”
“fr-CA”




CNS. XXXXXXXX — 52 —

“it”

“i-bnn” (IANA Bunun)

The Language element shall be a character string consisting of a required language code followed by
multiple, optional, hyphen-prefixed subcodes.

The following constraints apply to the language code part of the character string:

— Two-letter codes are defined in ISO 639-1.

— Three-letter codes are defined in ISO 639-2.

31
1

— The one-letter code “i” is reserved and uses as a prefix for registrations defined by the IANA.

— The one-letter code “x” is reserved and used as a prefix for private use.

The following constraints apply to the first subcode part of the character string:

— Two-letter subcodes are ISO 3166-1 alpha-2 country codes.

— Subcodes from three to eight characters in length are registered with IANA.

Constraints for additional subcodes are unspecified.

The value held by the character string shall be a valid language code as defined by the XML Schema derived
data type language (see XML Schema, Part 2).

ISO 639-2 specifies two code sets, one for bibliographic applications (ISO 639-2/B) and one for terminology
applications (ISO 639-2/T). Either code set may be used.

NOTE 1—The language code is normally given in lower case and the subcodes (if any) in upper case.
However, the values are case insensitive.

NOTE 2—The XML Schema derived data type language does not enforce all constraints on this language
code.

Examples

“en-GB”

“de”

“fr-CA”

i

“i-bnn” (IANA Bunun)

5.5.5 % (Vocabulary)

% (Vocabulary) eI B0 | = AXML { [4 25 » Fi%(Vocabulary e | BI7 .V LOMEH| 7 (i fic & 7
NIV

(1) % Jfi (Source)

(2) ffi(Value)

PPN R R S £ Pl R S FA"jf\%%K‘?ﬂﬁi’(VocabulaW)?ﬁﬂff'J?“ YRR TR
FVUFVEE D Efl

F24F K (Vocabulary | B b BT " 7 [

The Vocabulary data type is represented as a set of XML elements. LOM data elements with a data type of
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Vocabulary may contain the following subelements:

— Source

— Value

If present, these subelements shall be contained by the element for which the Vocabulary data type is
defined. The order of appearance of subelements shall not be significant.

Table 24 describes the Vocabulary data type and its direct-descendant subelements

F24-FH KPR F]

LOM =¥ 7 XML €75 SR B BN | VT E | LOM YR E
(¥ £l B U
Y — P YR FHE | FHE AR | FPE
i
et source =4 0 1 FEE [T
i value = 0 1 FHE [T A

ﬁﬁj H © F A (Vocabulary) ¥ f B =% 7 (11 ¥ Yfi (Source) ¥ fifi (Value)fy fid 74 {F Ar iz 5% -
R E] 3 D e (Vocabulary) BT 25 VR A A (F O WER (- BT - H IR
(Source) ™ ffi (Value) £} & f[ T E f[ A% (Aggregation Level) V i g [ - (%

I 57 5.4.1.4 A7)

NOTE—The Vocabulary data type is made up of two elements, Source and Value, that
are direct descendents of all aggregate elements that are defined to be of type
Vocabulary. For example, Source and Value are the direct descendents of the aggregate

element Aggregation Level (see 5.4.1.4).

Table 24—The Vocabulary data type

LOM -
data n\'{\r{]& Subelements Min Max Order (la];a?tr:'[ o
element * P
Vocabulary | — Source Unspecified | Unspecified | Unspecified | Unspecified
Value

Source source None 0 1 Unspecified | CharacterString
Value value MNone 0 1 Unspecified CharacterString
NOTE—The Vocabulary data type is made up of two elements, Source and Value, that are direct descendents of all aggregate
elements that are defined to be of type Vocabulary. For example, Source and Value are the direct descendents of the aggregate
element Aggregation Level (see 5.4.1.4).

5.5.5.1 ffi(Value)
¥ Iy XML, 67 S Bl FICR RIXMLYAR » ST ALY SO - o
A (Vocabulary) B[ 1V LOM« YR 7+ {5 ﬁFﬂ,EIJ/ t Bl
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The value held by the character string shall be a valid token as defined by the XML Schema derived data
type token (see XML Schema, Part 2). Valid values for the tokens are defined for those LOM data
elements that are of type Vocabulary.

NOTE—The XML Schema derived data type token supports the repertoire of ISO/IEC 10646-1. The token
data type ensures the support of multiple languages including multibyte languages. Multibyte languages are
not used by the LOMv1.0 base schema vocabularies but may be used if the source of a vocabulary is not

LOMv1.0.
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Annex B

(informative)

Internet availability of XSD files

XSD files are available as examples on the World Wide Web; however, they are not to be construed as a part
of this Standard, nor endorsed by the IEEE for any specific purpose. USE AT YOUR OWN RISK.

The XSD files are available at the following URL:
http://standards.ieee.org/reading/ieece/downloads/LOM/lomv1.0/

NOTE—This Standard does not require the use of an XSD to validate a LOM XML instance.
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Annex C

(informative)

XSD file descriptions

The LOMv1.0 base schema describes a structured collection of Standard data items, including their data
types, multiplicities, and container/component relationships, but it does not provide a syntax for encoding
LOM data that conforms to the LOMv1.0 base schema.

The LOM XML binding described in this Standard defines the XML syntax for encoding LOM data. The
binding is a collection of rules describing how to express LOM data in XML syntax. These binding rules are

defined in detail in Clause 5.
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When building XSDs, implementers can decide when to enforce LOMv1.0 base schema constraints. These
constraints can be defined in an XSD with the intent that schema processors will perform validation of the
constraints or that validation will be performed by processing the PSVI. Clause 5 defines the criteria to
create valid LOM instances; XSD implementers must decide how to develop XSD schema files according to
these constraints. Regardless of the implementation, a conforming or strictly conforming LOM instance has

to conform to the rules defined in Clause 5.
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Informative W3C XML XSDs are available for implementers to satisfy many requirements of

IEEE Std 1484.12.1-2002 (see Annex B) and the practices of its existing adopters. The XSDs are intended to
be used by XML processing tools that support the W3C XML Schema definition language (see XML
Schema, Parts 1 and 2). The LOMv1.0 base schema places requirements on a LOM XML instance, some of
which cannot be expressed in W3C XML Schema definition language. These requirements are defined in
Clause 5 and in the LOMv1.0 base schema.

The goal is to provide alternative XSDs, each of which supports the LOM XML Schema binding by making
certain choices about which binding constraints to describe in the XSDs. Constraints defined in an XSD
should be enforced by tools that support XML Schema validation. Constraints not expressed in an XSD are
enforced by other means, such as processing the PSVI. No matter where constraint enforcement is
performed, a conforming or strictly conforming LOM XML instance has to conform to all constraints

defined in Clause 5 and in the LOMv1.0 base schema.

~ [ F[F‘/XSD(%%NT%«G D R T ‘/’F?F”F'J““ LS B ﬁeruLOMg*me E3
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A predefined, composite XSD (see C.1.1) is provided that can be tailored in multiple ways for particular
preferences about LOM data element ordering, vocabulary values checking, and extension use. Three
additional predefined composite XSDs are provided that enforce different validation constraints

(see C.1.2 — C.1.3). The four composite XSDs draw from several sets of component XSDs (see C.2).

The need for alternative XSDs was motivated by the variety of ways in which application developers need to
use the XSDs. The approach of providing alternative XSDs addresses the needs of the various adopting
communities to produce conforming or strictly conforming LOM XML instances consistent with the

communities' processing and usage requirements.

F () XSDY LOM XML BRRAFUHIT » P kLes v o o o Il > Fisnid e B8 6]
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The presence or absence of the enforcement of any part of the LOM XML Schema binding by a particular
XSD in no way relieves a particular LOM XML instance from satisfying all LOM XML Schema binding
constraints to be considered a conforming or strictly conforming LOM XML instance. The presence of
alternative XSDs merely provides developers choices in determining how to enforce the LOM XML
Schema binding constraints described in this Standard.

C.1 Fﬁ’?‘}XSD
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The lom.xsd composite XSD acts as a template after which the other composite XSDs (lomLoose.xsd,
lomStrict.xsd, and lomCustom.xsd) have been modeled. Each of these XSDs is structured from
component XSDs described in C.2. By default the lom.xsd composite XSD encodes a particular set of
binding constraints in the W3C XML Schema definition language such that a LOM XML instance will
strictly conform to IEEE Std 1484.12.1-2002.
As shown in Figure C.1, the lom.xsd composite XSD is an abstract composite XSD from which three
additional composite XSDs (lomLoose.xsd, lomStrict.xsd, and lomCustom.xsd) have been
built. These composite XSDs model certain validation approaches based on the selection of a combination
of multiple, component XSDs. (See C.1.1 — C.1.3 for more information about these composite XSDs.)
@'C 1 [%XSD IF T‘F'?f
Figure C.1—The relationship of the composite XSDs

lom.xsd

JAN

lomLoose.xsd lomStrict.xsd lomCustom.xsd

% - % CLI=C L3[[1.XSD £ > lomLoose.xsd * lomStrict.xsd > »lomCustom.xsd » L% % [{URL
VR (R B) -

NOTE—The names of XSDs in C.1.1-C.1.3, lomLoose.xsd, lomStrict.xsd, and lomCustom.xsd, refer to
files that are accessed through URLs (see Annex B).

C.1.1 lomStrict.xsd
lomStrict.xsd i £ 79 XSDs F}ﬁFﬁ +W3C XML#%% TRE :‘H i — 3R —&E@,\ﬂiﬂﬁ?u,y |3 LOM XML




CNS. XXXXXXXX — 60 —

B 2 17 IEEE1484.12.1-2002453% -
lomStrict.xde’ﬁH‘}XSD :
(1) BYSEEY EUIRACRIU B 72T -
(AT 7 PSRBT e R -
(3)7 7 FFLOM 1OSLRES 2 i3 g 275.1.38)) -

The lomStrict.xsd composite XSD encodes a particular set of binding constraints in the W3C XML
Schema definition language such that a LOM XML instance will strictly conform to IEEE Std
1484.12.1-2002.
The lomStrict.xsd composite XSD

— Limits vocabularies (source/value pairs) to those defined in Clause 5

— Expresses the uniqueness constraints defined in Clause 5

— Does not permit extensions to the LOMv1.0 base schema (see 5.1.3)

C.1.2 lomCustom.xsd
lomCustom.xsd Fﬁ' 75 XSDAH i W3C XML Jt%gﬁ iy — 5% CEEHIR] > 1P LOM
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The lomCustom.xsd composite XSD encodes a particular set of binding constraints in the W3C XML
Schema definition language such that a LOM XML instance will conform to IEEE Std 1484.12.1-2002.
The lomCustom.xsd composite XSD
— Defines a mechanism to describe vocabularies (source/value pairs) in addition to those defined
in Clause 5. An XML schema processor will check that vocabulary values in a LOM XML
instance conform to either the vocabularies defined in Clause 5 or those defined in an extended
vocabulary.
— Expresses the uniqueness constraints defined in Clause 5.
— Defines a mechanism to describe extensions to the LOMv1.0 base schema (see 5.1.3).
Extensions are defined in a set of supporting XSDs. An XML schema processor will check that
the extensions used in a LOM XML instance conform to constraints defined in the supporting

XSDs that include extensions.

C.1.3 lomLoose.xsd
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The lomLoose.xsd composite XSD encodes a particular set of binding constraints in the W3C XML
Schema definition language such that a LOM XML instance may not either conform or strictly
conform to IEEE Std 1484.12.1-2002. The lomLoose.xsd composite XSD

— Does not provide validation to any defined vocabulary values (i.e., values defined in Clause 5 or
values defined in an extended vocabulary). An XML schema processor will verify that the
vocabulary values are valid tokens only.

— Does not express the uniqueness constraints defined in Clause 5.

— Defines a mechanism to describe extensions to the LOMv1.0 base schema (see 5.1.3). Extensions
are defined in a set of supporting XSDs. An XML schema processor will check that the
extensions used in a LOM XML instance conform to constraints defined in the supporting XSDs
that include extensions.

NOTE—The absence of the validation of vocabulary values does not relieve a particular LOM XML
instance from satisfying the vocabulary requirements defined in Clause 5. Applications that use the

vocab/loose.xsd component XSD should enforce those vocabulary requirements by other means.

‘,rr I:{:XSD
e l'fFXSDE%[F[’?/XSD Mﬁli AR FXSDY i EC 1Y i SR XSD e 1 ¢

A component XSD represents a constituent of a composite XSD. The following component XSDs are

used by the composite XSDs defined in C.1:

(1) common/anyElement.xsd : "T\L_’?izﬁlF@(ML#E?Fﬁﬁlﬁj s FRERE T R R R AT A e eR T [ XML
B -
(2) common/dataTypes.xsd : T ZSATERF1EPR FI71 D = rR = ;ELI'LF[ o
(3) common/elementNames.xsd : tZITSATERA 15— [Herk 7 (1 = Hn [’fﬁfl’f o IFS5E [ XSD
j'JJ‘H}fgg‘l TR [ pE— % ;lL_F\I T B%FL\, (F fl1YuniqueElementName/gf 4 EF‘EJAT{EL[ f, £
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— common/anyElement.xsd: Defines the base XML Schema model groups for elements and attributes

used for extended data elements and XML attributes.

— common/dataTypes.xsd: Defines global data type declarations for data types defined in Clause 5.

— common/elementNames.xsd: Defines global element declarations for each data element defined in
Clause 5. This component XSD is used to check for the uniqueness of data elements declared to be
unique within their aggregate elements by the presence of the uniqueElementName attribute. The
XML Schema constraint unique is used to enforce uniqueness constraints.

— common/elementTypes.xsd: Defines global data type declarations for data elements defined in
Clause 5. This component XSD defines the aggregation relationships among the LOM data elements.
These aggregation relationships enforce the LOMv1.0 base schema requirement that elements can be
present in a LOM XML instance as elements of the aggregate element to which they belong only.

— common/rootElement.xsd: Defines the element name declaration for the element that contains all
other LOM data elements for a LOM XML instance.

— common/vocabTypes.xsd: Defines global data type declarations for those LOM data elements that
have values taken from a vocabulary data type defined in Clause 5.

— common/vocabValues.xsd: Defines the standard vocabulary value declarations defined in Clause 5.
These declarations are used in conjunction with both vocab/custom.xsd and vocab/strict.xsd.

— extend/custom.xsd: Defines the XML Schema model groups customElements and customAttributes
to support validation of extended data elements and attributes. The model groups in this component
XSD reference the model groups defined in common/anyElement.xsd. This component XSD should
be used if extensions are to be supported in LOM XML instances (see 5.1.3). Note: Assuming proper
processing of the PSVI, by using the extend/custom.xsd component XSD. LOM XML instances that
use extensions will conform but not strictly conform to this Standard.

— extend/strict.xsd: Defines the XML Schema model groups customElements and customAttributes.
The model groups are defined as empty model groups and are used with other component XSDs to
support the validation of strictly conforming LOM XML instances. This component XSD should be
used if extensions are not to be supported in LOM XML instances. Note: Assuming proper
processing of the PSVI, by using the extend/strict.xsd component XSD and, therefore, not supporting

extensions, LOM XML instances will strictly conform to this Standard.
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— unique/loose.xsd: Defines XML Schema model group declarations for LOM data elements to support
the schema-based validation of uniqueness constraints within a LOM XML instance where the exact
set of attributes associated with each element has to be as specified by the LOM XML Schema
binding (i.e., when extra attributes to enforce uniqueness have to be avoided). This component XSD
is used to relax the enforcement of uniqueness constraints to avoid the introduction of the XML
attribute uniqueElementName (see E.3.3). Note: The absence of the enforcement of uniqueness
constraints does not relieve a LOM XML instance from satisfying the uniqueness constraints defined
in Clause 5. Applications that use of the unique/loose.xsd component XSD have to enforce those
uniqueness constraints by other means.

— unique/strict.xsd: Defines XML Schema model group declarations for LOM data elements defined in
Clause 5 to support schema-based validation of the uniqueness constraints within a LOM XML
instance by introducing the attribute uniqueElementName for each LOM data element that appears
with a multiplicity of at most one (see E.3.3). Note: For most applications, enforcing uniqueness
constraints using the unique/strict.xsd component XSD is desirable. Although adding the attribute
uniqueElementName is undesirable, it is unlikely to cause problems.

— vocab/custom.xsd: Enforces that vocabulary values are only those specified in Clause 5 and in an
extended vocabulary. This component XSD enforces adherence to the combined use of standard plus
extended vocabulary values by checking that both sources and values are taken from either a token
set defined in Clause 5 or from an extended vocabulary. Note: Strict adherence to the vocabulary
values defined in Clause 5 and extended vocabulary values using the vocab/custom.xsd component
XSD is desirable under some circumstances, but it may complicate the schema validation process.

— vocab/loose.xsd: Enforces that vocabulary sources and values are character strings. This component
XSD relaxes the validation constraints by allowing both sources and values to be arbitrary character
strings. LOM XML instances that use the vocab/loose.xsd component XSD may be nonconforming.
Applications that require validation of the source/value pairs will have to process the PSVI. Note:
The absence of the enforcement of vocabulary value validation by the vocab/loose.xsd component
XSD does not relieve a particular LOM XML instance from satisfying the vocabulary constraints
described in Clause 5. Applications that use the vocab/ loose.xsd component XSD have to enforce
those vocabulary constraints by other means.

— vocab/strict.xsd: Enforces that vocabulary values are only those specified in Clause 5. This
component XSD does not allow extended vocabulary values from other sources. This component
XSD supports the validation of strictly conforming vocabulary values by checking that both sources

and values are from a token set defined in Clause 5.
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Annex D
(informative)
Enabling extended data elements and attributes
The LOMv1.0 base schema anticipates the need to introduce extensions not included in the standard
collection of elements (see 5.1.3). These extensions have to meet the following constraints:
— Extensions to the LOMVv1.0 base schema retain the value spaces and data types of LOM data e
lements from the LOMv1.0 base schema.
— Extensions do not define data types or value spaces for aggregate elements in the LOMv1.0 base
schema.
These requirements imply that if an aggregate element contains extensions, the extensions do not redefine the
intended meaning (i.e., value space and data type) of the aggregate eclement. To meet these requirements, the
informative schemas (see Annex B) include an any element in the content model for aggregate elements
(<xs:any namespace="##other”’processContents="lax’/>).
The processContents="lax” declaration instructs an XML processor to attempt to validate the element's
content. This declaration allows elements from namespaces other than the LOMv1.0 base schema namespace
to be included and their contents to be validated, if schema information for the elements can be found. If
such information is not available, the XML Schema processor will validate any well-formed LOM XML
instance.
NOTE 1—To ensure that conforming LOM XML instances are created, an organization that develops

extensions also should provide an XSD that defines the validation constraints for the extensions.
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NOTE 2—Organizations providing extensions may choose to define namespaces for these extensions. If an
organization defines a namespace, then the XSDs referenced in Annex B may have to be altered to support

the namespace.
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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.

To enable extended data elements, the extend/custom.xsd component XSD may be used in the
construction of the composite XSD. This component XSD defines the XML Schema model group
customElements that references the customElements model group defined in the common/
anyElement.xsd component XSD. (See the lomCustom.xsd file referenced in Annex B.) The inclusion
of these two component XSDs by a composite XSD enables the validation of extended data elements.
The relevant component XSDs and how they enable extended data elements are described as follows:

— common/anyElement.xsd: Defines the base XML Schema model group for elements used for
extended data elements.

— common/dataTypes.xsd and common/elementTypes.xsd: For each aggregate complexType
declaration defined in these component XSDs, an XML Schema model group reference to the
customElements declaration is defined.

— common/vocabTypes.xsd: For each vocabulary complexType declaration defined in this
component XSD, an XML Schema model group reference to the customElements declaration is
defined.

— extend/custom.xsd: Defines the XML Schema model group customElements to support validation
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of extended data elements. The XML Schema model group in this component XSD references the
model group defined in the common/anyElement.xsd component XSD.

NOTE—Extensions may be disabled by using the extend/strict.xsd composite XSD.
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LOMvV1.0 base schema data elements may be extended with XML attributes defined in a namespace
other than the namespaces defined in 5.2. Extended XML attributes may be added to any LOM data
element.

To enable extended attributes, the extend/custom.xsd component XSD may be used in the construction
of the composite XSD. This component XSD defines the XML Schema model group customAttributes.
This model group defines the ability to add any attribute from a namespace other than the namespaces
defined in 5.2. The inclusion of this component XSD by a composite XSD enables the validation of
extended attributes.

The relevant component XSDs and how they enable extended attributes are described as follows:

— common/anyElement.xsd: Defines the base XML Schema model group for elements used for
extended data elements.

— common/dataTypes.xsd and common/elementTypes.xsd: For each aggregate complexType
declaration defined in these component XSDs, an XML Schema model group reference to the
customAttributes declaration is defined.

— common/vocabTypes.xsd: For each vocabulary and value complexType declaration defined in
this component XSD, an XML Schema attributeGroup reference to the customAttributes XML
Schema model group declaration is defined.

— extend/custom.xsd: Defines the XML Schema model group customAttributes to support
validation of extended attributes.

NOTE—Extensions may be disabled by using the extend/strict.xsd composite XSD.
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Annex E
(informative)
XSD implementation choices

Major implementation choices contained in the example XSDs (see Annex B) are discussed in E.1 — E.5.

E.1 TR B[
I [ XSD common/dataTypes. xsdéf S5 e B4 Ariis = impuw3cC XMLmE'ﬁé ERAE g? B ﬁ] i

g ORI IGHIE A TS ATH LY TR 7 (P o R H B YT EE LOM LOSLREY
f P e R B =] BT 5L XML e B Tulgﬁg&#tﬂl, o PR A R
ISR R R B Y jE'lﬁj: o T AR LR L i

PR EIEW3C XML#IE —L%;ﬁf[qJ FUEALY ¢

(1) CharacterString * XMLHF }%Lilp erR BRI

(2) Languageld : XMLt e v & J#Lu‘ﬁ i I

(3) VCard : CharacterString.V |||

(4) MimeType : CharacterString. [f]] £

(5) Size: XML%E%% =t E9R B> nonNegativelnteger. V [l £ -

(6) LanguageString : EET’EF”*—}&%%I FELY 0 B 2 fEd ﬂ P PR Ry VR Eﬁ_l [AjES R
IV 8 YR -

(7) DateTime : S/ FIfy="7u [F dateTlmeb}F‘|L

(8) Duration : 2! ZEFIu= 7 ['%deurationk'/3"%*[1*_L o

Languageld™ |l IHﬁ’ K2 léﬂh o fifi e

I“LanguageString T[4 #¢ 7+ =rE) - f[:aﬂ"f[ﬁﬁ [ &) ﬁf{] =‘Languageld. & g% ,?5?5 H Rl
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The common/dataTypes.xsd component XSD defines a collection of global W3C XML Schema
definition language type declarations for the data types used to constrain values for the data elements
defined in Clause 5. The type declarations are provided so that the logical data types in the LOMv1.0
base schema are defined in terms of their underlying XML Schema data type once only. This
modularization of the schema definition provides a means to change the underlying schema data type, if
necessary, without making any other changes to the schema definition.
The following global W3C XML Schema definition language types are defined:

— CharacterString: An alias for the XML Schema primitive data type string.

— Languageld: An alias for the XML Schema derived data type language.
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— VCard: An alias for CharacterString.
— MimeType: An alias for CharacterString.
— Size: An alias for the XML Schema derived data type nonNegativelnteger.
— LanguageString: A sequence of zero or more string elements with an optionally defined language
attribute. The language attribute describes the language of the value held by the string element.
— DateTime: Optional subelements dateTime and description.
— Duration: Optional subelements duration and description.
Languageld is used to constrain the values of the various language elements.
The LanguageString type allows each string element to contain the optional attribute language of type

Languageld, which is defined as the XML Schema derived data type language.

IF“DateTime %[> 7 | B[ CharacterString V # 7Fifiv~" 74 {F dateTime{1%|>' LanguageString ! }F[L )
=7 [ dateTime CharacterString &= ty FA' A [SwLﬁfUIEI YRR o EIEREL P R fYW3C
XMLﬂEWﬁ‘ ¥;*;?ﬁ*|(/[ﬂ :
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9112[0-3D(:[0-5][0-9](:[0-5][0-9](\.[0-9]{ 1, }(Z | ((\H+\-)([0-1][0-9]
| 2[0-3]):[0-5][0-91))1)?)?)?)?)?)?
‘5’B>Lﬁjﬂﬁ‘u'7“ VA5 WE'U\J?‘TI’J“\XML%'%’FL?FEYHS@J?C ’ WE@[’@@F‘W&ﬁjﬂ%%ﬁf\IEEE
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P([0-91{1,} Y){0,1}([0-9]{1,}M){0,1}([0-9]{1,} D){0,1}(T([0-9]{1,}
H){0,13([0-91{1,}M){0,1}([0-9]{1,} (\.[0-9]{1,}){0,1}5){0,1}) {0,1}
‘S'Bf\LﬁfUElfﬁ’% [VEIERLE P J?‘T[’*XML%%?L@FEHSIF'J?“ ’ WE@[’@@F‘fjﬁﬂﬁjﬂ%—_’%ﬁ?lEEE
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The DateTime type has the optional subelements dateTime of type CharacterString and description of
type LanguageString. The CharacterString type for the dateTime subelement contains a restricted pattern
of characters. The pattern, which is defined using a regular expression in W3C XML Schema definition
language, is

([0-913}[1-91 | [0-91{2}[1-91[0-9] | [0-9][1-9][0-91{2} | [1-9] [O-

91{3H)(\-(0[1-9] | 1[0-2])(\-(0[1-9] | [1-2][0-9] | 3[0-1])(T ([0O-1][0-

911 2[0-3])(:[0-5][0-9](:[0-5][0-91(\.[0-91{ 1, }(Z | ((\H\-)([0-1][0-9]

| 2[0-3]):[0-5][0-9INNNH NN )?)?

The restricted character string pattern is used instead of the XML Schema primitive data type because of
the restrictions placed on the value space defined in IEEE Std 1484.12.1-2002. These restrictions cannot

be enforced by the XML Schema primitive data type dateTime.
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The Duration data type has the optional subelements duration, of type CharacterString, and description,
of type LanguageString. The CharacterString type for the duration subelement contains a restricted
pattern of characters. The pattern, which is defined using a regular expression in W3C XML Schema
definition language, is

P([0-91¢1,}Y){0,1}([0-91{1,}M){0,1}([0-9T{1,}D) {0, 1 }(T([0-91{1,}
H){0,1}([0-91{1,}M) {0, 1}([0-91¢1,}(\.[0-91{1,}){0,1}S){0,1}) {0,1}

The restricted character string pattern is used instead of the XML Schema primitive data type because of
the restrictions placed on the value space defined in IEEE Std 1484.12.1-2002. These restrictions cannot

be enforced by the XML Schema primitive data type duration.
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The common/elementNames.xsd component XSD defines a collection of global W3C XML Schema
definition language data type declarations for the LOM data elements. The component XSD contains 78
type declarations, one for each LOM data element. Duplicate type declarations for elements that share
element names are included within XML comments for completeness. Those elements included within
XML comments should be left within XML comments.

The global schema type declarations are provided so that the composite schema is defined in terms of a
collection of underlying types, rather than being defined directly in terms of XML Schema constructs.
This modularization of the schema definition provides a means to change the definition of the elements
without making any other changes to the schema definition.

For each LOM data element, an XML element name is assigned by the convention of using camel-case
capitalization of the full name of the LOM data element with an initial lowercase letter (lowerCamelCase)
(see 5.4 and 5.5).

Each LOM data element is given a global W3C XML Schema definition language element declaration,
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type declaration, and attribute-group declaration. The XML names defined in Clause 5 are used for the
names of each of these declarations.

Typically, the W3C XML Schema definition language type declaration for an element will provide the
content model for the element, which refers to the global element declarations for subelements as needed
and includes the attributes from the W3C XML Schema definition language attribute group. LOMv1.0
base schema aggregate elements will have declarations that are represented by complex types. LOMv1.0
base schema simple elements will have declarations that are represented by simple types.
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The selection of the W3C XML Schema definition language structure for aggregate elements involves
satisfying three competing requirements that originate either directly or indirectly from the LOMv1.0
base schema. These requirements are as follows:
— Requirement 1: An ordering restriction is not defined in IEEE Std 1484.12.1-2002. Each element
should allow arbitrary ordering of its subelements.
— Requirement 2: Each element should enforce multiplicity constraints defined in IEEE Std
1484.12.1-2002 on its subelements.
— Requirement 3: The aggregation structure should be preserved without the introduction of
additional container elements (i.e., elements that do not map directly to those defined in IEEE Std

1484.12.1-2002, but they are introduced to meet the first two requirements).
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Requirement 1 and Requirement 2 introduce complexity in expressing the content model for aggregate
elements. Requirement 3 originates from the implied constraint that the content model should match the
LOMv1.0 base schema as closely as possible. The W3C XML Schema definition language does not

provide a way to satisfy Requirement 1 and Requirement 2 without the introduction of additional
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container elements as in Requirement 3.

Four alternatives for the selection of the content model for aggregate elements could be implemented.
These alternatives are presented in E.3.1 — E.3.4. They provide options on the validation approaches
taken by XML Schema processors.

NOTE—In E.3.1 — E.3.5, “Requirement 1,” “Requirement 2,” and “Requirement 3” refer to items in the

dashed list in this subclause.

E3.1 ffi7 XML 7 (sequence
XML 7 (F sequence. ! fil ™ [ ’-ﬁ“f F]i(éijkZ) Jﬁumi » R FE F*% N7 Hf(gfj‘
3) (PR ERPFGER D « 37 SR Y A FIXS DA ARVl
it ,1 CEEGH F’*TU ENAEZ = [fhﬁiﬁf[j E “-sequencet (FY[Ifff #LH | HEELOM 1.0%@%‘% 0

q%‘[[E. 1-ff0 ™| sequenceiﬂiffﬁ;‘/ 2ir 5]

<xs:complexType name="lom">

<xs:sequence>

<xs:element minOccurs="0" ref="general"/>

<xs:element minOccurs="0" ref="lifeCycle"/>

<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="educational"/>
<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="relation"/>
<xs:element minOccurs="0" maxOccurs="unbounded" ref="annotation"/>
<xs:element minOccurs="0" maxOccurs="unbounded"ref="classification"/>
</xs:sequence>

</xs:complexType>

FEUSHIE.L » general % ) 1RO 1 (i RLFER2) - TSI 20 ROt A8 4 L
1+3) o GRyy 0 generali {7 SR 1 2 T lifeCycle ffF;[/ﬁfJ(Tiﬁ'x] leﬂ*l) o
P =y LOM XML I 2451 f A1 <

The use of the XML Schema element sequence provides a way to meet the requirements of
multiplicity (Requirement 2) and avoiding additional container elements (Requirement 3) but does not
provide arbitrary ordering (Requirement 1). If subelements are required to appear in a specific order,
the XSD can easily enforce the multiplicity constraints without introducing additional container
elements. Figure E.1 shows how the sequence element can be used to define the LOMv1.0 base

schema.

<xs:complexType name="lom">

<xs:sequence>

<xs:element minOccurs="0" ref="general"/>

<xs:element minOccurs="0" ref="lifeCycle"/>

<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="educational"/>
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E3.2

<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="relation"/>
<xs:element minOccurs="0" maxOccurs="unbounded" ref="annotation"/>
<xs:element minOccurs="0" maxOccurs="unbounded"ref="classification"/>
</xs:sequence>

</xs:complexType>

Figure E.1—An example using sequence construct

According to Figure E.1, the general element can appear zero or one time (satisfies Requirement 2).
The example does not introduce additional container elements (satisfies Requirement 3). However, the
general element, if present, has to precede the lifeCycle element (does not satisfy Requirement 1).

LOM XML instances created using this approach may be nonconforming.

ffH IXMLYHE 7 Fall

XML 7 (Fallif §= 5 i 7 E APREFRR R DY 0 « (7 fall P el Aot a1
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<xs:complexType name="lom">

<xs:all>

<xs:element minOccurs="0" ref="general"/>

<xs:element minOccurs="0" ref="lifeCycle"/>

<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" ref="educationals"/> <!-- container -->
<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" ref="relations"/> <!-- container -->
<xs:element minOccurs="0" ref="annotations"/> <!-- container -->
<xs:element minOccurs="0" ref="classifications"/>

<!-- container -->

</xs:all>

</xs:complexType>

FUSIHE2 > ~ 4(Genera) 7 [ [ EHON 5 1M G RLFTR2) » = JH R~ 158 [ 1100 2
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The XML Schema element all provides a way to meet the requirements of arbitrary ordering
(Requirement 1). Using the all element requires the introduction of additional container elements
(Requirement 3) to meet the requirement of multiplicity (Requirement 2). The all element requires the

introduction of additional container elements to collect multiple instances of a given element. The
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LOMvl1.0 base schema contains elements that can have multiplicities of more than one (e.g.,

Educational). Figure E.2 illustrates how the all element can be used to define the LOMvI1.0 base

schema.

<xs:complexType name="lom">

<xs:all>

<xs:element minOccurs="0" ref="general"/>

<xs:element minOccurs="0" ref="lifeCycle"/>

<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" ref="educationals"/> <!-- container -->
<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" ref="relations"/> <!-- container -->
<xs:element minOccurs="0" ref="annotations"/> <!-- container -->
<xs:element minOccurs="0" ref="classifications"/>

<!-- container -->

</xs:all>

</xs:complexType>

Figure E.2—An example using the all element

According to Figure E.2, the general element can appear zero or one time (satisfies Requirement 2)
anywhere in the sequence of elements (satisfies Requirement 1). However, the example introduces
additional container elements, such as the educationals element (does not satisfy Requirement 3),
where the plural educationals indicates zero or more educational elements. LOM XML instances

created using this approach may be nonconforming.
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<xs:complexType name="lom">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="general"/>
<xs:element ref="lifeCycle"/>
<xs:element ref="metaMetadata"/>
<xs:element ref="technical"/>
<xs:element ref="educational"/>
<xs:element ref="rights"/>
<xs:element ref="relation"/>
<xs:element ref="annotation"/>
<xs:element ref="classification"/>
</xs:choice>

</xs:complexType>
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The use of the XML Schema element choice provides a way to meet the requirements of arbitrary
ordering (Requirement 1) and avoiding additional containers (Requirement 3) but does not enforce
multiplicity constraints (Requirement 2). By allowing any subelement to appear any number of times,
the W3C XML Schema definition language types can easily be constructed to allow arbitrary ordering
of the subelements without having to introduce additional container elements. Figure E.3 shows how

the choice element can be used to define the LOMv1.0 base schema.

<xs:complexType name="lom">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="general"/>
<xs:element ref="lifeCycle"/>
<xs:element ref="metaMetadata"/>
<xs:element ref="technical"/>
<xs:element ref="educational"/>
<xs:element ref="rights"/>
<xs:element ref="relation"/>
<xs:element ref="annotation"/>
<xs:element ref="classification"/>
</xs:choice>

</xs:complexType>

Figure E.3—An example using the choice element

The example in Figure E.3 does not introduce additional container elements (satisfies Requirement 3)
and allows arbitrary ordering (satisfies Requirement 1). However, all elements may appear any
number of times (does not satisfy Requirement 2).

This solution accepts a superset of what the LOMv1.0 base schema allows without introducing
additional complexity into a LOM XML instance or a LOM XSD. For applications willing to enforce
LOM data element multiplicity constraints on the PSVI, this may represent a sufficient solution.

LOM XML instances created using this approach may be nonconforming.
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<xs:element name="lom" type="lom">
<xs:unique name="lomUnique">
<xs:selector xpath="*"/>

<xs:field xpath="@uniqueElementName"/>
</xs:unique>

</xs:element>
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The use of the XML Schema element choice with the XML Schema constraint unique provides a way
to meet the requirements of arbitrary ordering (Requirement 1) and avoiding additional containers
(Requirement 3) and enforces multiplicity constraints (Requirement 2). Using this approach, the
multiplicity constraints can be enforced using the XML Schema constraint unique. For each element
with a multiplicity of at most one in its aggregate element, define an attribute called
uniqueElementName with a fixed default value equal to the name of the element, and use this attribute
as the element key for unique constraint. Figure E.4 shows how the unique constraint can be used to
enforce multiplicity constraints for element uniqueness when the LOMv1.0 base schema defines that

an element cannot appear more than one time.

<xs:element name="lom" type="lom">
<xs:unique name="lomUnique">
<xs:selector xpath="*"/>

<xs:field xpath="(@uniqueElementName"/>
</xs:unique>

</xs:element>

Figure E.4—An example using the unique constraint

One such constraint using the unique constraint is needed for each aggregate element that contains
subelements with multiplicities of at most one.
The disadvantages of this approach are the introduction of the uniqueElementName attribute and the

introduction of additional complexity in the XSD.
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This solution maximizes the amount of validation that can be done by an XML schema processor. For
applications that cannot process the PSVI, the addition of the uniqueElementName attribute may be a

sufficient solution.
This solution supports the validation of both conforming and strictly conforming LOM XML

instances.
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Subclauses E.3.1 — E.3.4 defined alternative approaches to aggregate elements. A summary of those
alternatives is given as follows:

— sequence: Does not satisfy Requirement 1, which states that the subelements appear in an
arbitrary order. This alternative may not conform to IEEE Std 1484.12.1-2002.

— all: Does not satisfy Requirement 3, which preserves the aggregation structure defined in IEEE
Std 1484.12.1-2002. The use of the XML Schema element all requires the introduction of
arbitrary container elements (e.g., educationals). This alternative requires all subelements of the
container to be collected under the aggregate element.

— choice: Does not enforce uniqueness constraints. All elements may appear any number of times.
This alternative does not satisfy Requirement 2 and may not conform to IEEE Std
1484.12.1-2002. This alternative is defined in the unique/loose.xsd component XSD (see C.2).

— choice with unique: Overcomes the problems with the XML Schema element choice. An
attribute is applied to each element with a multiplicity of at most one. The attribute is enforced
by applying an identity constraint. This alternative is defined in the unique/strict.xsd component

XSD (see C.2).
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The selection of the content model for LOM data elements of type Vocabulary (see 5.5.5) involves satisfying
three requirements that originate either directly or indirectly from the LOMv1.0 base schema and from how
vocabularies are to be used by applications. These requirements are as follows:
— Requirement 1: Data elements of type Vocabulary should allow arbitrary values (source/value pairs).
— Requirement 2: If the source of a vocabulary value is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the token used to represent the vocabulary value is defined in
Clause 5.
— Requirement 3: If the source of a vocabulary value is not the LOMv1.0 base schema (i.e., not
<source>LOMv1.0</source>), then the token used to represent the vocabulary value should not conflict
with any of the tokens defined in Clause 5.
The W3C XML Schema definition language cannot easily accommodate the goal of strict type checking for
vocabulary values in a one-pass model. It can provide validation of a fixed set of vocabularies, but it cannot
validate arbitrary vocabularies. In LOM XML instances, the fixed vocabularies are defined based on the
source of the vocabulary. If the source of the vocabulary is defined, W3C XML Schema definition language
constructs can be defined to aid in the validation of the vocabularies.
Three alternatives for expressing LOM vocabularies in W3C XML Schema definition language are presented
in E.4.1 — E.4.3. These three alternatives provide options on the validation approaches taken by XML
Schema processors.

NOTE—In E.4.1 — E.4.3, “Requirement 1,” “Requirement 2,” and “Requirement 3” refer to the items in the

dashed list in this subclause.

E.4.1 vocab/loose.xsd
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<xs:simpleType name="difficulty">
<xs:restriction base="lom:CharacterString"/>
</xs:simpleType>
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If no requirements exist for validation of vocabulary values from the LOMv1.0 base schema, then the
vocab/loose.xsd component XSD may be used. This component XSD provides a way to meet the goal
of allowing values from arbitrary sources (Requirement 1) but does not validate that the vocabulary
value is a valid member of the set of values defined by the source (Requirement 2 and Requirement 3).
This approach is the simplest alternative in terms of the complexity of the XSD. Each element that

takes its values from a vocabulary is defined as a CharacterString as shown in Figure E.5.

<xs:simpleType name="difficulty">
<xs:restriction base="lom:CharacterString"/>
</xs:simpleType>

Figure E.5—An example from the vocab/loose.xsd component XSD

Both the source and the value elements are optional and may appear in any order. There are no
constraints on vocabulary data elements.

This approach accepts a superset of what the LOMv1.0 base schema allows without introducing
additional complexity in LOM XML instances. The disadvantage of this approach is that it does not
support validation of vocabulary values. Using the vocab/loose.xsd component XSD requires
processing the PSVI to validate vocabulary values used in both strictly conforming and conforming

LOM XML instances.

E.4.2 vocab/strict.xsd
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<xs:simpleType name="difficulty">

<xs:union memberTypes="lom:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficultyVocab">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="source" type="sourceValue"/>
<xs:element name="value" type="difficultyValue"/>
<xs:group ref="ex:customElements"/>

</xs:choice>

<xs:attributeGroup ref="ex:customAttributes”/>
</xs:complexType>

<xs:simpleType name="difficultyValues">
<xs:restriction base="xs:token">

<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>

<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>
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If vocabularies are limited to only those defined in the LOMv1.0 base schema, then the
vocab/strict.xsd component XSD may be used. This component XSD defines constraints for a
validation of LOMv1.0 base schema vocabularies. The use of this component XSD requires the source
to be LOMv1.0 (i.e., <source>LOMv1.0</source>) and the value to be a valid LOM-defined
vocabulary (Requirement 2) but does not allow values from arbitrary sources (Requirement 1 and
Requirement 3). This approach is a straightforward implementation of the values allowed by the
vocabulary elements. As shown in Figure E.6, each element that takes its values from a vocabulary is
defined where the source element is given a fixed value of LOMv1.0, and the value of the value

element is derived from an enumerated list of the appropriate vocabulary values.

<xs:simpleType name="difficulty">

<xs:union memberTypes="lom:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficultyVocab">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="source" type="sourceValue"/>
<xs:element name="value" type="difficultyValue"/>
<xs:group ref="ex:customElements"/>

</xs:choice>

<xs:attributeGroup ref="ex:customAttributes”/>
</xs:complexType>

<xs:simpleType name="difficultyValues">
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<xs:restriction base="xs:token">
<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>
<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>

Figure E.6—An example from the vocab/strict.xsd component XSD

Both the source and the value elements are optional and may appear in any order. Values are validated
against the vocabulary tokens defined in Clause 5.

This approach accepts a subset of what the LOMv1.0 base schema would allow by excluding
vocabulary values with sources other than the LOMv1.0 base schema. The advantage of this approach

is that it can validate the vocabulary values defined in this Standard.

E.4.3 vocab/custom.xsd
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<xs:simpleType name="difficulty">
<xs:union memberTypes="lom:difficultyValues Ix:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficulty">
<xs:complexContent>

<xs:extension base="difficultyVocab">
<xs:attributeGroup ref="ag:difficulty"/>
</xs:extension>

</xs:complexContent>
</xs:complexType>

<xs:simpleType name="difficultyValues">
<xs:restriction base="xs:token">
<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>
<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>
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To use both vocabularies that are defined in the LOMv1.0 base schema and extended vocabularies, the
vocab/custom.xsd component XSD may be used. This component XSD defines constraints for
validation of both LOMv1.0 base schema vocabularies and vocabularies that are defined in other
schemas. The use of this component XSD provides a way to meet the goal of allowing values from
arbitrary sources (Requirement 1) by supporting the validation of both vocabulary values from other
sources (Requirement 3) and LOMv1.0 base schema vocabulary values (Requirement 2). This
approach provides additional flexibility in the partial validation of both standard and extended
vocabulary values. As shown in Figure E.7, each element that takes its values from a vocabulary is
defined where the source element is allowed to have an arbitrary value, and the value of the value

element is derived from a custom list of the appropriate vocabulary values.

<xs:simpleType name="difficulty">
<xs:union memberTypes="lom:difficulty Values Ix:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficulty">
<xs:complexContent>

<xs:extension base="difficultyVocab">
<xs:attributeGroup ref="ag:difficulty"/>
</xs:extension>

</xs:complexContent>
</xs:complexType>

<xs:simpleType name="difficultyValues">
<xs:restriction base="xs:token">
<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>
<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>

Figure E.7—An example from the vocab/custom.xsd component XSD

Both the source and the value elements are optional and may appear in any order. Values are validated
against the extended vocabulary enumerations.

This approach accepts a superset of what the LOMv1.0 base schema allows and allows the use of both
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standard and extended vocabulary values. The advantage of this approach is that it retains the ability
for the validation of standard vocabulary values while accommodating the use of extended vocabulary
values. Although the example in Figure E.7 restricts vocabulary values to those defined in the
LOMvV1.0 base schema when the source is LOMv1.0 (i.e., <source>LOMv1.0</source>), the example
allows the use of vocabulary values defined in the LOMv1.0 base schema along with extended
vocabulary values if the source is not LOMv1.0.

NOTE—If an organization plans to extend the vocabulary values and is following an XSD design
similar to the one presented in this Standard, the organization should define the namespace that defines
the extended vocabularies. The vocab/custom.xsd component XSD provides a placeholder for this
extension (xmlns:Ix="http:// Itsc.ieee.org/XSD/LOM/custom”). The organization may change this

declaration.
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This subclause discusses additional decisions that were made to enforce conformance to the LOMv1.0

base schema. The following information applies to implementation choices that were used in the XSD
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files referenced in Annex B). These implementation choices are included in the dataTypes.xsd
component XSD.

— Certain elements are defined in IEEE Std 1484.12.1-2002 to be represented as valid vCard syntax.
At the time of publication of this Standard, no de facto standard W3C XML Schema definition
language binding for the vCard specification was available. XSD implementations may want to
define a type to encapsulate elements of type VCard. The VCard data type does not validate that the
associated value represents a well-formed Internet Mail Consortium 3.0 vCard (see IETF RFC
2426:1998 [B2)).

— The MimeType global W3C XML Schema definition language type is defined to encapsulate and
define a type for those elements that are defined to hold a MIME type. The MimeType type does not
validate that the MimeType value represents a valid MIME type (see IETF RFC 2425:1998 [B2]).

— An element type of Languageld has been created to encapsulate the declaration for the Language
element (see the General element, 5.4.5). This type allows the Language element to have a
Language identifier (as defined in ISO 639-1, ISO 639-2, and ISO 3166-1) and multiplicity greater
than one.

— The global <description> element has content model LanguageString and multiplicity one.

— Local element declarations for the Description element (see the General element, 5.4.1) and for the
Description element (see the Educational element, 5.4.5) allow these elements to have multiplicity
greater than one.

— Because the Description element appears with different multiplicities in the LOMv1.0 base schema,
two XML elements were created. The global element description has content model LanguageString
and multiplicity one. The global element descriptionUnbounded has content model LanguageString
and unbounded multiplicity.

— Because the Source element is both a subelement of the Taxon Path element (see 5.4.9.2) and the
Vocabulary data type (see 5.5.5) and has different data types depending on the Source element's
aggregate element, two source declarations were developed. One allows validation of Taxon Path

elements, and the other allows validation of vocabulary values.
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1. Scope

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
1484.12.1TM-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.

2. Terms and definitions
Definitions and acronyms are defined in 2.1 and 2.2, respectively.
2.1 Definitions
For the purposes of this Standard, the following terms and definitions apply. The Authoritative
Dictionary of IEEE Standards Terms [B1]’ should be referenced for terms not defined in this clause.
2.1.1 aggregate element: A LOM data element that contains other LOM data elements called

subelements. See also: subelement.

Data of APPYOV31|Bureau of Standards,Metrology and Inspection | Ii/[ata gfz%ggision
ay,5,
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2.1.2 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.

2.1.3 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.

2.1.4 content model: A framework that identifies the makeup (i.c., data types, multiplicity constraints,
ordering) of a specific model.

2.1.5 data type: A property of distinct values that indicates the common features of those values and
operations on those values.

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

2.1.7 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.

2.1.8 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
wellformed XML document (W3C, XML Information Set). See also: post-schema-validation
infoset.

2.1.9 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.

2.1.10 learning object: Any entity, digital or nondigital, that may be used for learning, education, or
training. (IEEE 1484.12.1-2002)

2.1.11 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.

2.1.12 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.

2.1.13 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.

2.1.14 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)

2.1.15 Multipurpose Internet Mail Extensions type (MIME type): A standard way of classifying content
types on the Internet.

2.1.16 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
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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.

2.1.17 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.

2.1.18 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.

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

3.1.20 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.

2.1.21 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.8

2.2 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
XML Extensible Markup Language
XSD XML Schema definition

3. Normative references
The following referenced documents are indispensable for the application of this 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 1484.12.1TM-2002 , IEEE Standard for Learning Object Metadata.2
IETF RFC 2048:1996 , Multipurpose Internet Mail Extensions (MIME) Part Four: Registration
Procedures.3

IETF RFC 2426:1998 , vCard MIME Directory Profile.
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ISO 639-1, Code for the Representation of Names of Languages—Part 1: Alpha-2 code.4

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.6

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

W3C Recommendation (4 February 2004) , Namespaces in XML 1.1.

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
(1) Shall be a strictly conforming LOM instance as defined in IEEE Std 1484.12.1-2002
(2) Shall conform to the requirements of Clause 5
(3) Shall not include vocabulary values that are not defined in Clause 5
(4) Shall not include XML elements or attributes that are not defined in Clause 5
(5) Shall not include mixed content
4.2 Conforming LOM XML instances
A conforming LOM XML instance
(1) Shall be a conforming LOM instance as defined in IEEE Std 1484.12.1-2002
(2) Shall conform to the requirements of Clause 5
(3) May include vocabulary values that are not defined in Clause 5
(4) May include XML elements and attributes that are not defined in Clause 5 by using the extension
mechanism described in 5.1.3

(5) 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
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defines an aggregation relationship between subelements that maintains the relationship defined in the
LOMvV1.0 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.
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.
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
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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:

(1) 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).

(2) 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).

(3) 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.
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).

(1) http://Itsc.ieee.org/xsd/LOM/custom

(2) http://ltsc.ieee.org/xsd/LOM/unique

(3) http://ltsc.iece.org/xsd/LOM/vocab

(4) http://Itsc.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:

(1) LOM data element: The name of the LOM data element in the LOMv1.0 base schema.

(2) 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.

(3) 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
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contained by their associated aggregate element, which ensures that the aggregation relationships
of the LOMv1.0 base schema components are enforced. The order of appearance of subelements
shall not be significant.

(4) 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.

(5) 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
(“00”) indicates that the maximum number of times is unbounded. Values in parenthesis are
SPMs.

(6) 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.

(7) 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.

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).




CNS. XXXXXXXX

5.4 LOM

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

Table 1.The LOM element

LOM data XML name Subelements | Min | Max Order LOM data
element type
LOM lom General Life 1 1 Unspecified | Unspecifie
Cycle d
Meta-Metadata
Technical
Educational
Rights
Relation
Annotation
Classification
General general See 5.4.1 0 1 Unspecified Unsp(;emﬁe
Life Cycle lifeCycle See 5.4.2 0 1 Unspecified Unsp;:mﬁe
Meta-Metadata | metaMetadata See 5.4.3 0 1 Unspecified Unsp(;emﬁe
Technical technical See 5.4.4 0 1 Unspecified U“Sp(f“ﬁe
Educational educational See 5.4.5 0 % Unordered Unspecifie
(100) d
Rights rights See 5.4.6 0 1 Unspecified Unspdemﬁe
Relation relation See 5.4.7 0 % Unordered Unspecifie
(100) d
Annotation annotation See 5.4.8 0 Unordered Unspecifie
 (30) d
Classification | classification See 5.4.9 0 Unordered Unspecifie
 (40) d

Namespace declaration

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://Itsc.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.

<lom xmlns="http://lItsc.ieee.org/xsd/LOM”>

</lom>
Figure 1—An example default namespace declaration
NOTE:A namespace declaration allows an application to recognize a LOM XML instance as one that

contains LOM data elements described in this Standard.

5.4.1 General
Table 2 describes the General element and its direct-descendant subelements.

Table 2—The General element
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LOM data XML name Subelements | Min | Max Order LOM data type
element
General general Identifier 0 1 Unspecified | Unspecified
Title
Language
Description
Keyword
Coverage
Structure
Aggregation
Level
Identifier identifier See 5.4.1.1 0 o Unordered | Unspecified
10)
Title title See 5.5.4 0 1 Unspecified | LangString
Language language None 0 o Unordered | CharacterStrin
(10) s
Description description See 5.5.4 0 o Unordered | LangString
10)
Keyword keyword See 5.5.4 0 o Unordered | LangString
(10)
Coverage coverage See 5.5.4 0 o Unordered | LangString
10)
Structure structure See 5.5.5 0 1 Unspecified | Vocabulary
Aggregation | aggregationLevel See 5.5.5 0 1 Unspecified | Vocabulary
Level

<lom:lom xmlns:lom="http://Itsc.ieee.org/xsd/LOM”>

</lom:lom>

Figure 2—An example prefix-specific namespace declaration

5.4.1.1 Identifier
Table 3 describes the Identifier element and its direct-descendant subelements.

Table 3—The Identifier element

LOM data XML name Subelements | Min | Max Order LOM data type

element

Identifier identifier 0 Unordered | Unspecified
Catalog Entry o (10)

Catalog catalog None 0 1 Unspecified gharacterStrm

Entry entry None 0 1 Unspecified gharaCterStrm

5.4.1.2 Language
The Language element shall be a character string. The value of the character string shall be
one of the following:
(1) The format and values described in 5.5.4.1
(2) The token none
5.4.1.3 Structure

If the value space for the Source subelement of the Structure element is the LOMv1.0 base
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schema (i.e., <source>LOMyv1.0</source>), then the valid values for the Value subelement
of the Structure element shall come from the following list of tokens:

(1) atomic

(2) collection

(3) networked

(4) hierarchical

(5) linear

5.4.1.4 Aggregation

If the value space for the Source subelement of the Aggregation Level element is the

LOMvV1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the

Value subelement element of the Aggregation Level elements shall come from the

following list of tokens:

() 1
2 2
3 3
4) 4

5.4.2 Life Cycle

Table 4 describes the Life Cycle element and its direct-descendant subelements.

Table 4—The Life Cycle element

LOM data XML name Subelements | Min | Max Order LOM data
element type
Life Cycle lifeCycle Version 0 1 Unspecified | Unspecified
Status
Contribute
Version version See 5.5.4 0 1 Unspecified | LangString
Status status See 5.5.5 0 1 Unspecified | Vocabulary
Contribute contribute See 5.4.2.2 » (30) Ordered Unspecified
5.4.2.1 Status
If the value space for the Source subelement of the Status element is the LOMv1.0 base
schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement
of the Status element shall come from the following list of tokens:
(1) draft
(2) final
(3) revised
(4) unavailable
5.4.2.2 Contribute
Table 5 describes the Contribute element and its direct-descendant subelements.
Table 5—The Contribute element
LOM data

element

XML name

Subelements

Min

Max

Order

LOM data type
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Contribute contribute ) 0 Ordered Unspecified
Role Entity
Date
o (30)
Role role See 5.5.5 0 1 Unspecified | Vocabulary
Entity entity None 0 Ordered CharacterStrin
o0 (40) 8
Date date See 5.5.5 0 1 Unspecified | DateTime
5.4.2.2.1 Role

If the value space for the Source subelement of the Role element is the LOMv1.0
base schema (i.e., <source>LOMyv1.0</source>), then the valid values for the Value
subelement of the Role element shall come from the following list of tokens:

(1) author

(2) publisher

(3) unknown

(4) initiator

(5) terminator

(6) validator

(7) editor

(8) graphical designer

(9) technical implementer

(10) content provider

(11) technical validator

(12) educational validator

(13) script writer

(14) instructional designer

(15) subject matter expert

5.4.2.2.2 Entity
The value held by the Entity element shall be a character string literal that is the
canonical lexical representation of a valid vCard as defined in IETF RFC
2426:1998.
NOTE:IETF RFC 2426:1998 does not rely on XML syntax to express the internal
structure of a valid vCard. At the time of publication of this Standard, no de facto
standard W3C XML Schema definition language binding for the vCard specification
existed.
5.4.3 Meta-Metadata
Table 6 describes the Meta-Metadata element and its direct-descendant subelements.

Table 6—The Meta-Metadata element

LOM data

XML name Subelements | Min | Max Order LOM data type
element
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Meta-Metadata metaMetadata Identifier 0 1 Unspecified | Unspecified
Contribute
Metadata
Schema
Language
Identifier identifier See 5.4.3.1 0 o | Unordered | Unspecified
(10)
Contribute contribute See 5.4.3.2 0 o | Ordered Unspecified
(10)
Metadata metadataSchema None 0 o Unordered | CharacterStrin
Schema (10) g
Language language None 0 1 Unspecified gharacterStrm

5.4.3.1 Identifier

Table 7 describes the Identifier element and its direct-descendant subelements.

Table 7—The Identifier element

LOM data XML name Subelements | Min | Max Order LOM data type
element
Identifier identifier 0 - Unordered | Unspecified
Catalog Entry
10)
Catalog catalog None 0 1 Unspecified gharacterStrm
Entry entry None 0 | Unspecified gharacterStrm
5.4.3.2 Contribute
Table 8 describes the Contribute element and its direct-descendant subelements.
Table 8—The Contribute element
LOM data XML name Subelements | Min | Max Order LOM data type
element
Contribute contribute ) 0 o Ordered Unspecified
Role Entity (10)
Date
Role role See 5.5.5 0 1 Unspecified | Vocabulary
Entity entity None 0 0 Ordered CharacterStrin
(10) g
Date date See 5.5.5 0 1 Unspecified | DateTime
5.4.3.2.1 Role

If the value space for the Source subelement of the Role element is the LOMv1.0
base schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value
subelement of the Role element shall come from the following list of tokens:
(1) creator
(2) wvalidator
5.4.3.2.2 Entity
The value held by the Entity element shall be a character string literal that is the
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544

canonical lexical representation of a valid vCard as defined in IETF RFC
2426:1998.
NOTE:IETF RFC 2426:1998 does not rely on XML syntax to express the internal
structure of a valid vCard. At the time of publication of this Standard, no de facto
standard W3C XML Schema definition language binding for the vCard specification
existed.
5.4.3.3 Metadata Schema
For those LOM XML instances that are strictly conforming to this Standard, if the
Metadata Schema element (metadataSchema) is present in a LOM XML instance, the
element shall contain the value LOMv1.0, (i.e.,
<metadataSchema>LOMyv1.0</metadataSchema>). For those LOM XML instances that are
conforming but not strictly conforming (i.e., contain extended data model elements), if the
Metadata Schema element (metadataSchema) is present in a LOM XML instance, the
element shall contain the value LOMv1.0 and additional occurrences of metadataSchema
should list all other metadata schemas or authoritative specifications used to create the
LOM XML instance.
5.4.3.4 Language
The Language element shall be a character string. The value of the character string shall
have the format and value space described in 5.5.4.1.
Technical
Table 9 describes the Technical element and its direct-descendant subelements.

Table 9—The Technical element

Ie](e)nhf[er?‘?ta XML name Subelements | Min | Max Order LOM data type
Technical technical 0 1 Unspecifie | Unspecified
Format Size d
Location
Requirement
Installation
Remarks
Other
Platform
Requirements
Duration
Format format None 0 0 Unordered | CharacterStrin
(40) g
Size size None 0 1 gnspeciﬁe gharacterStrin
Location location None 0 o0 Ordered CharacterStrin
(10) g
Requirement | requirement See 5.4.4.3 0 0 Unordered | Unspecified
(40)
Installation installationRemarks See 5.5.4 0 1 Unspecifie | LangString
Remarks d
Other otherPlatformRequirement | See 5.5.4 0 1 Unspecifie | LangString
Platform s d
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Requirements
Duration duration See 5.5.3 0 1 gnspemﬁe Duration
5.4.4.1 Format
The value held by the Format element shall be a character string where the value of the
character string shall be one of the following:
(1) A literal that is the canonical lexical representation of a Multipurpose Internet
Mail Extension (MIME) type value from RFC 2048
(2) The token non-digital
5.4.4.2 Size

The value held by the Size element shall be a combination of the digits “0”..“9”. The Size
value in a LOM XML instance shall be a valid non-negative integer as defined by the XML
Schema derived data type nonNegativelnteger (see XML Schema, Part 2).

5.4.4.3 Requirement
Table 10 describes the Requirement element and its direct-descendant subelement.

Table 10—The Requirement element

LOM data XML name Subelements | Min | Max Order LOM data

element type

Requirement requirement OrComposite | 0 - Unordered | Unspecified
(40)

OrComposite orComposite See5.4.43.1 |0 © Unordered | Unspecified
(40)

5.4.4.3.1 OrComposite
Table 11 describes the OrComposite element and its direct-descendant subelements.

Table 11—The OrComposite element

LOM data XML name Subelements | Min | Max Order LOM data type
element
OrComposite orComposite Type Name 0 ) Unordered | Unspecified

Minimum (40)

Version

Maximum

Version
Type type See 5.5.5 0 1 Unspgmﬁe Vocabulary
Name name See 5.5.5 0 | Unsp;:mﬁe Vocabulary
Mlnlmum minimumVersion None 0 1 Unspecifie | CharacterStrin
Version d g
MaX{mum maximumVersion | None 0 | Unspecifie | CharacterStrin
Version d g

5.4.43.1.1 Type

The Type and Name elements shall be present as a pair. If one element is present in
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a LOM XML instance, the other shall be present also. If the value space for the
Source subelement of the Type element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), then the valid values for the Value subelement of the
Type element shall come from the following list of tokens:

(1) operating system

(2) browser

5.4.4.3.1.2 Name

The Type and Name elements shall be present as a pair. If one element is present in
a LOM XML instance, the other shall be present also. If the value space for Source
subelement of the Name element is the LOMv1.0 base schema (i.e.,
<source>LOMv1.0</source>), and the value of the Value subelement of the Type
element is the token operating system, then the valid values for the Value

subelement of the Name element shall come from the following list of tokens:

(1) pc-dos

(2) ms-windows
(3) macos

(4) unix

(5) multi-os
(6) none
If the value space for the Source subelement of the Name element is the LOMv1.0
base schema (i.e., <source>LOMv1.0</source>), and the value of the Value
subelement of the Type element is the token browser, then the valid values for the
Value subelement of the Name element shall come from the following list of tokens:
(1) any
(2) netscape communicator
(3) ms-internet explorer
(4) opera
(5) amaya
5.4.5 Educational
Table 12 describes the Educational element and its direct-descendant subelements.

Table 12—The Educational element

LOM data

XML name Subelements | Min | Max Order LOM data type
element
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Educational | educational Interactivity | 0 Unordered | Unspecified
Type
Learning
Resource
Type
Interactivity
Level
Semantic
Density
Intended
End User
Role
Context
Typical Age
Range
Difficulty
Typical
Learning
Time )
Description (100
Language )
}rn;gzactlwty interactivityType See 5.5.5 0 | gnspemﬁe Vocabulary
Learning learningResourceType | See 5.5.5 0 Ordered Vocabulary
Resource o0
Type (10)
Interactivity | interactivityLevel See 5.5.5 0 1 Unspecifie | Vocabulary
Level d
Semantic . . Unspecifie
Density semanticDensity See 5.5.5 0 1 d Vocabulary
Intended End | intendedEndUserRole See 5.5.5 0 o Ordered Vocabulary
User Role (10)
Context context See 5.5.5 0 o Unordered | Vocabulary
(10)
Typical Age typicalAgeRange See 5.5.4 0 Unordered | LangString
Range w (5)
Difficulty | difficulty Sees55 |0 |1 | PR yocaputary
Typical typicalLearningTime See 5.5.3 0 | Unspecifie | Duration
Learning d
Time
Description description See 5.5.4 0 o Unordered | LangString
(10)
Language language None 0 o Unordered | CharacterStrin
(10) g

5.4.5.1 Interactivity Type
If the value space for the Source subelement of the Interactivity Type element is the
LOMv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the
Value subelement of the Interactivity Type element shall come from the following list of
tokens:
(1) active

(2) expositive
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(3) mixed
5.4.5.2 Learning Resource Type

If the value space for the Source subelement of the Learning Resource Type element is the
LOMv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the
Value subelement of the Learning Resource Type element shall come from the following
list of tokens:

(1) exercise

(2) simulation

(3) questionnaire

(4) diagram

(5) figure
(6) graph
(7) index
(8) slide
(9) table

(10) narrative text
(11) exam
(12) experiment
(13) problem statement
(14) self assessment
(15) lecture
5.4.5.3 Interactivity Level
If the value space for the Source subelement of the Interactivity Level element is the
LOMv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the

Value subelement of the Interactivity Level element shall come from the following list of

tokens:
(1) very low
(2) low

(3) medium
(4) high
(5) very high
5.4.5.4 Semantic Density
If the value space for the Source subelement of the Semantic Density element is the
LOMv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the

Value subelement of the Semantic Density element shall come from the following list of

tokens:
(1) very low
(2) low

(3) medium

(4) high
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(&)

very high

5.4.5.5 Intended End User Role

If the value space for the Source subelement of the Intended End User Role element is the

LOMyv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid values for the

Value subelement of the Intended End User Role element shall come from the following

list of tokens:

)
2
(€))
“)

teacher
author
learner

manager

5.4.5.6 Context

If the value space for the Source subelement of the Context element is the LOMv1.0 base

schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement

of the Context element shall come from the following list of tokens:

)
2
3
“)

school
higher education
training

other

5.4.5.7 Difficulty

If the value space for the Source subelement of the Difficulty element is the LOMv1.0 base

schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement

of the Difficulty element shall come from the following list of tokens:

)
2
3
“)
(&)

very easy
easy
medium
difficult

very difficult

5.4.5.8 Language

The Language element shall be a character string. The value of the character string shall

have the format and value space described in 5.5.4.1.

5.4.6 Rights

Table 13 describes the Rights element and its direct-descendant subelements.

Table 13—The Rights element

LOM data XML name Subelements | Min | Max Order LOM data
element type
Rights rights Cost 0 1 Unspecifie | Unspecifie
Copyright d d
And Other
Requirements
Description
Cost cost See 5.5.5 0 1 gnspemﬁe Vocabulary
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Copyright | copyrightAndOtherRestriction | See 5.5.5 0 Unspecifie | Vocabulary
And Other | s d
Restrictions
Description | description See 5.5.4 0 gnspemﬁe LangString
5.4.6.1 Cost

If the value space for the Source subelement of the Cost element is the LOMv1.0 base

schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement

of the Cost element shall come from the following list of tokens:

(1) yes
(2) no

5.4.6.2 Copyright And Other Restrictions

If the value space for the Source subelement of the Copyright And Other Restrictions

element is the LOMv1.0 base schema (i.e., <source>LOMv1.0</source>), then the valid

values for the Value subelement of the Copyright And Other Restrictions element shall

come from the following list of tokens:

(1) yes
(2) no

5.4.7 Relation

Table 14 describes the Relation element and its direct-descendant subelements.

Table 14—The Relation element

LOM data XML name Subelements | Min | Max Order LOM data
element type
Relation relation Kind 0 0 Unordered | Unspecified
Resource (100)
Kind kind See 5.5.5 0 1 Unspecified | Vocabulary
Resource resource See 5.4.7.2 0 1 Unspecified | Unspecified
5.4.7.1 Kind

If the value space for the Source subelement of the Kind element is the LOMv1.0 base

schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement

of the Kind element shall come from the following list of tokens:

(1) ispartof

(2) haspart

(3) isversionof
(4) hasversion

(5) isformatof

(6) hasformat

(7) references

(8) isreferencedby
(9) isbasedon
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(10) isbasisfor
(11) requires
(12) isrequiredby
5.4.7.2 Resource
Table 15 describes the Resource element and its direct-descendant subelements.

Table 15—The Resource element

LOM data XML name Subelements | Min | Max Order LOM data

element type

Resource resource Identifier 0 1 Unspecified | Unspecified

Description

Identifier identifier See54.7.2.1 |0 00 Unordered | Unspecified
(10)

Description description See 5.5.4 0 0 Unordered | LangString
(10)

5.4.7.2.1 Identifier
Table 16 describes the Identifier element and its direct-descendant subelements.

Table 16—The Identifier element

LOM data XML name Subelements | Min | Max Order LOM data type
element
Identifier identifier 0 © Unordered | Unspecified
Catalog Entry
(10)
Catalog catalog None 0 1 Unspecified gharaCterStrm
Entry entry None 0 1 Unspecified gharacterStrm

5.4.8 Annotation
Table 17 describes the Annotation element and its direct-descendant subelements.

Table 17—The Annotation element

LOM data XML name Subelements | Min | Max Order LOM data type
element
Annotation annotation 0 o0 Unordered | Unspecified

Entry Date

- (30)

Description
Entity entity None 0 1 Unspecified gharacterStrm
Date date See 5.5.2 0 1 Unspecified | DateTime
Description description See 5.5.4 0 1 Unspecified | LangString

5.4.8.1 Entity
The value held by the Entity element shall be a character string literal that is the canonical
lexical representation of a valid vCard as defined in IETF RFC 2426:1998.
NOTE:IETF RFC 2426:1998 does not rely on XML syntax to express the internal structure
of a valid vCard. At the time of publication of this Standard, no de facto standard W3C
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XML Schema definition language binding for the vCard specification existed.
5.4.9 Classification

Table 18 describes the Classification element and its direct-descendant subelements.

Table 18—The Classification element

LOM data XML name Subelements | Min | Max Order LOM data
element type
Classification classification Purpose 0 o | Unordered | Unspecified
Taxon Path (40)
Description
Keyword
Purpose purpose None 0 1 Unspecified | Vocabulary
Taxon Path taxonPath See 5.4.9.2 0 oo | Unordered | Unspecified
(15)
Description description See 5.5.4 1 Unspecified | LangString
Keyword keyword See 5.5.4 0 Ordered LangString
(40)

5.4.9.1 Purpose
If the value space for the Source subelement of the Purpose element is the LOMv1.0 base
schema (i.e., <source>LOMv1.0</source>), then the valid values for the Value subelement
of the Purpose element shall come from the following list of tokens:
©)
(@)
3
“
&)
(6)
(7
®
€))
5.4.9.2 Taxon Path

discipline

idea

prerequisite

educational objective
accessibility restrictions
educational level

skill level

security level

competency

Table 19 describes the Taxon Path element and its direct-descendant subelements.

Table 19—The Taxon Path element

LOM data XML name Subelements | Min | Max Order LOM data
element type
Taxon Path taxonPath 0 © Unordered | Unspecified
Source Taxon
ads)
Source source See 5.5.4 0 1 Unspecified | LangString
Taxon taxon See 5.4.9.2.1 o Ordered Unspecified
as)

5.4.9.2.1 Taxon
Table 20 describes the Taxon element and its direct-descendant subelements.

Table 20—The Taxon element
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LOM data XML name Subelements | Min | Max Order LOM data type
element
Taxon taxon . 0 0 Ordered Unspecified
Id Entity
(15)
Id id None 0 1 Unspecified gharacterStrm
Entry entry See 5.5.4 0 1 Unspecified | LangString

5.5 Common data types and elements

Data types that are used in the LOM XML Schema binding are defined in 5.5.1 — 5.5.5.

5.5.1

552

CharacterString
For those elements defined in this Standard that have a LOM data type of CharacterString, the
W3C XML Schema definition language binding shall have an XML Schema primitive data type
of string. The string data type supports the repertoire of ISO/IEC 10646-1. The string data type
ensures the support of multiple languages including multibyte languages.
NOTE:The XML Schema definition language primitive data type string is defined in “XML
Schema Part 2.”
DateTime
The DateTime data type is represented as a set of XML elements. LOM data elements with a data
type of DateTime may contain the following subelements:

(1) DateTime

(2) Description
If present, these subelements shall be contained by the element for which the DateTime data type
is defined. The order of appearance of subelements shall not be significant.
Table 21 describes the DateTime data type and its direct-descendant subelements.

Table 21—The DateTime data type

LOM data XML name Subelements | Min | Max Order LOM data type

element

DateTime — DateTime 0 1 Unspecified | Unspecified
Description

DateTime dateTime None 0 1 Unspecified gharacterStrm

Description description See 5.5.4 0 1 Unspecified | LangString

NOTE:The DateTime data type is made up of two elements, DateTime and Description, that are direct

descendents of all aggregate elements that are defined to be of type DateTime. For example, DateTime

and Description are the direct descendents of the aggregate element Date (see 5.4.2.2).

5.5.2.1 DateTime
The DateTime element is a pattern that shall be defined according to the following
constraints: YYYY[-MM[-DD[Thh[:mm[:ss[.s[TZD]]]111]
Where YYYY is the four-digit year (=0001)
MM is the two-digit month (01 through 12, where 01 = January, etc.)
DD is the two-digit day of a month (01 through 31, depending on the values of month and

year)
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hh are the two digits of an hour (00 through 23) (AM and PM are NOT allowed)

mm are the wo digits of a minute (00 through 59)

ss are the two digits of a second (00 through 59)

s is one or more digits representing a decimal fraction of a second

TZD is the time zone designator (“Z” for coordinated universal time [UTC] or +hh, -hh,

+hh:mm, or -hh:mm, where hh is two digits of an hour and mm is two digits of a minute)

If the DateTime element contains a value, at least the four-digit year shall be present. If

additional parts of the date and time are included, the character literals “-”, “T”, “:””, and *.”

are part of the character lexical representation for the DateTime element.

If the time portion is present, but the time zone designator is not present, the time zone is

interpreted as being UTC.

NOTE 1.Because of restrictions placed on the value space, the W3C XML Schema
definition language primitive data type dateTime could not be used to create
conforming LOM XML instances. Therefore, a regular expression was created to
represent all valid dates and times supported by IEEE Std 1484.12.1-2002.

2.The date portion represents dates in the Common Era (CE), only. The date portion
follows the Gregorian calendar for dates from October 15, 1582, forward, and the
Julian calendar for dates before October 15, 1582, independent of locale. Dates
Before Common Era (BCE) and other cases should be represented using the
Description element (see 5.5.2).
3.The square bracket meta characters (“[”” and “]”) indicate optional elements that
may appear zero or one time in the character lexical representation of the
DateTime element. These meta characters do not appear in the result; only the
associated values described appear (e.g., DD is replaced by the corresponding
two-digit value for day of month).
4.The value space is based on ISO 8601:2000 [B3].
5.5.3 Duration
The Duration data type is represented as a set of XML elements. LOM data elements with a data
type of Duration may contain the following subelements:
(1) Duration
(2) Description
If present, these subelements shall be contained by the element for which the Duration data type is
defined. The order of appearance of subelements shall not be significant.
Table 22 describes the Duration data type and its direct-descendant subelements.

Table 22—The Duration data type

LOM data XML name Subelements | Min | Max Order LOM data type

element

Duration — Duration 0 1 Unspecified | Unspecified
Description

Duration duration None 0 1 Unspecified gharacterStrm
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Description description See 5.5.4 0 1 Unspecified | LangString

NOTE:The Duration data type is made up of two elements, Duration and Description, that are direct
descendents of all aggregate elements that are defined to be of type Duration. For example, Duration
and Description are the direct descendents of the aggregate element Duration (see 5.4.4).

5.5.3.1 Duration

The value space for the Duration element is a pattern that shall be defined according to the

following constraints:

P[yY][mM][dD][T[hH][nM][s[.s]S]] where

y is the number of years (integer, > 0)

m is the number of months (integer, > 0, not restricted, e.g., >12 is acceptable)

d is the number of days (integer, > 0, not restricted, e.g., >31 is acceptable)

h is the number of hours (integer, > 0, not restricted, e.g., >23 is acceptable)

n is the number of minutes (integer, > 0, not restricted, e.g., >59 is acceptable)

s is the number of seconds or fraction of seconds (integer, >0, not restricted, e.g., >59 is

acceptable)

The character literal designators “P”, “Y”, “M”, “D”, “T”, “H”, “M”, and “S” shall appear

if the corresponding nonzero value is present.

If the Duration element contains a value, the designator “P” shall be present. If the value of

years, months, days, hours, minutes or seconds is zero, the value and corresponding

designation (e.g., “M”) may be omitted, but at least one designator with a positive integer
value shall be present in addition to the designator “P”. The designator “T” shall be omitted
if all of the time (hours, minutes, and seconds) is zero. Negative durations are not
supported.

NOTE 1.Because of the restrictions placed on the value space, the W3C XML Schema
definition language primitive data type dateTime could not be used to create
conforming LOM XML instances. A regular expression was built to represent all
valid date/times supported by IEEE Std 1484.12.1-2002.

2.The value is designated in the Gregorian calendar.

3.The ordering of durations may be indeterminate (e.g., 1 month may be 28, 29, 30,
or 31 days).

4.The square bracket meta characters (“[* and “]”) indicate optional elements that
may appear zero or one time in the character lexical representation of the
Duration. These meta characters do not appear in the result; only the associated
values described appear (e.g., dD is replaced by the corresponding value for the
number of days in the duration and is followed by the designator “D”).

5.The value space is based on ISO 8601:2000 [B3].

5.5.3.2 Description
The Description data type is represented as a LangString data type (see 5.5.4).
5.5.4 LangString
The LangString data type is represented as a set of XML elements. LOM data elements with a
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data type of LangString may contain the following subelements:

(1) String

(2) Language
If present, these subelements shall be contained by the element for which the LangString data type
is defined. The order of appearance of subelements shall not be significant. Within a LOM XML
instance, the LOM data element Language shall be specified as an attribute of LOM data elements
that are of type LangString.
Table 23 describes the LangString data type and its direct-descendant subelements.
Table 23—The LangString data type

LOM data XML name Subelements | Min | Max Order LOM data type

element

LangString — String 0 (10) | Unordered | Unspecified
Language

String string None 0 | Unspecified gharacterStnn

Language language None 0 1 Unspecified (g:haracterStrm

NOTE:The LangString data type is made up of two elements, String and Language, that are direct

descendents of all aggregate elements that are defined to be of type LangString. For example, String

and Language are the direct descendents of the aggregate element Title (see 5.4.1)

5.5.4.1 Language
The Language element shall be a character string consisting of a required language code
followed by multiple, optional, hyphen-prefixed subcodes. The following constraints apply
to the language code part of the character string:

(1) Two-letter codes are defined in ISO 639-1.

(2) Three-letter codes are defined in ISO 639-2.

(3) The one-letter code “i” is reserved and uses as a prefix for registrations defined by

the IJANA.

(4) The one-letter code “x” is reserved and used as a prefix for private use.

(5) The following constraints apply to the first subcode part of the character string:

(6) Two-letter subcodes are ISO 3166-1 alpha-2 country codes.

(7) Subcodes from three to eight characters in length are registered with ITANA.
Constraints for additional subcodes are unspecified. The value held by the character string
shall be a valid language code as defined by the XML Schema derived data type language
(see XML Schema, Part 2). ISO 639-2 specifies two code sets, one for bibliographic
applications (ISO 639-2/B) and one for terminology applications (ISO 639-2/T). Either
code set may be used.

NOTE 1.The language code is normally given in lower case and the subcodes (if any) in
upper case. However, the values are case insensitive.
2.The XML Schema derived data type language does not enforce all constraints on
this language code.

Examples
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“en-GB”
“de”
“fr-CA”
i
“i-bnn” (IANA Bunun)
5.5.5 Vocabulary
The Vocabulary data type is represented as a set of XML elements. LOM data elements
with a data type of Vocabulary may contain the following subelements:
(1) Source
(2) Value
If present, these subelements shall be contained by the element for which the Vocabulary
data type is defined. The order of appearance of subelements shall not be significant.
Table 24 describes the Vocabulary data type and its direct-descendant subelements.

Table 24—The Vocabulary data type

LOM data | XML Subelements Min Max Order LOM data type

element | name
Vocabular | — Unspecified | Unspecified | Unspecified | Unspecified

y Source Value

Source source None 0 1 Unspecified gharacterStnn
Value value None 0 1 Unspecified (g:haracterStrm
NOTE:The Vocabulary data type is made up of two elements, Source and Value, that are direct
descendents of all aggregate elements that are defined to be of type Vocabulary. For example, Source
and Value are the direct descendents of the aggregate element Aggregation Level (see 5.4.1.4).

5.5.5.1 Value

The value held by the character string shall be a valid token as defined by the XML
Schema derived data type token (see XML Schema, Part 2). Valid values for the tokens are
defined for those LOM data elements that are of type Vocabulary.

NOTE:The XML Schema derived data type token supports the repertoire of ISO/IEC
10646-1. The token data type ensures the support of multiple languages including
multibyte languages. Multibyte languages are not used by the LOMv1.0 base schema

vocabularies but may be used if the source of a vocabulary is not LOMv1.0.
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Annex B
(informative)
Internet availability of XSD files
XSD files are available as examples on the World Wide Web; however, they are not to be construed as a part
of this Standard, nor endorsed by the IEEE for any specific purpose. USE AT YOUR OWN RISK.
The XSD files are available at the following URL:
http://standards.ieee.org/reading/iece/downloads/LOM/lomv1.0/
NOTE:This Standard does not require the use of an XSD to validate a LOM XML instance.
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Annex C
(informative)
XSD file descriptions
The LOMvV1.0 base schema describes a structured collection of Standard data items, including their data
types, multiplicities, and container/component relationships, but it does not provide a syntax for encoding

LOM data that conforms to the LOMv1.0 base schema.

The LOM XML binding described in this Standard defines the XML syntax for encoding LOM data. The
binding is a collection of rules describing how to express LOM data in XML syntax. These binding rules are

defined in detail in Clause 5.

When building XSDs, implementers can decide when to enforce LOMv1.0 base schema constraints. These
constraints can be defined in an XSD with the intent that schema processors will perform validation of the
constraints or that validation will be performed by processing the PSVI. Clause 5 defines the criteria to
create valid LOM instances; XSD implementers must decide how to develop XSD schema files according to
these constraints. Regardless of the implementation, a conforming or strictly conforming LOM instance has

to conform to the rules defined in Clause 5.

Informative W3C XML XSDs are available for implementers to satisfy many requirements of IEEE Std
1484.12.1-2002 (see Annex B) and the practices of its existing adopters. The XSDs are intended to be used
by XML processing tools that support the W3C XML Schema definition language (see XML Schema, Parts
1 and 2). The LOMv1.0 base schema places requirements on a LOM XML instance, some of which cannot
be expressed in W3C XML Schema definition language. These requirements are defined in Clause 5 and in

the LOMv1.0 base schema.

The goal is to provide alternative XSDs, each of which supports the LOM XML Schema binding by making
certain choices about which binding constraints to describe in the XSDs. Constraints defined in an XSD
should be enforced by tools that support XML Schema validation. Constraints not expressed in an XSD are
enforced by other means, such as processing the PSVI. No matter where constraint enforcement is performed,
a conforming or strictly conforming LOM XML instance has to conform to all constraints defined in Clause

5 and in the LOMv1.0 base schema.

A predefined, composite XSD (see C.1.1) is provided that can be tailored in multiple ways for particular
preferences about LOM data element ordering, vocabulary values checking, and extension use. Three
additional predefined composite XSDs are provided that enforce different validation constraints (see C.1.2 —
C.1.3). The four composite XSDs draw from several sets of component XSDs (see C.2).

The need for alternative XSDs was motivated by the variety of ways in which application developers need to
use the XSDs. The approach of providing alternative XSDs addresses the needs of the various adopting
communities to produce conforming or strictly conforming LOM XML instances consistent with the

communities' processing and usage requirements.
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The presence or absence of the enforcement of any part of the LOM XML Schema binding by a particular
XSD in no way relieves a particular LOM XML instance from satisfying all LOM XML Schema binding
constraints to be considered a conforming or strictly conforming LOM XML instance. The presence of
alternative XSDs merely provides developers choices in determining how to enforce the LOM XML Schema

binding constraints described in this Standard.

C.1 Composite XSDs

The lom.xsd composite XSD acts as a template after which the other composite XSDs (lomLoose.xsd,
lomStrict.xsd, and lomCustom.xsd) have been modeled. Each of these XSDs is structured from component
XSDs described in C.2. By default the lom.xsd composite XSD encodes a particular set of binding
constraints in the W3C XML Schema definition language such that a LOM XML instance will strictly
conform to IEEE Std 1484.12.1-2002.

As shown in Figure C.1, the lom.xsd composite XSD is an abstract composite XSD from which three
additional composite XSDs (lomLoose.xsd, lomStrict.xsd, and lomCustom.xsd) have been built. These
composite XSDs model certain validation approaches based on the selection of a combination of multiple,

component XSDs. (See C.1.1 — C.1.3 for more information about these composite XSDs.)

lom.xsd

£X

lomLoose.xsd lomStrict.xsd lomCustom.xsd

Figure C.1—The relationship of the composite XSDs

NOTE:The names of XSDs in C.1.1-C.1.3, lomLoose.xsd, lomStrict.xsd, and lomCustom.xsd, refer to

files that are accessed through URLs (see Annex B).

C.1.1 lomStrict.xsd

The lomStrict.xsd composite XSD encodes a particular set of binding constraints in the W3C XML Schema
definition language such that a LOM XML instance will strictly conform to IEEE Std 1484.12.1-2002. The
lomStrict.xsd composite XSD

(1) Limits vocabularies (source/value pairs) to those defined in Clause 5

(2) Expresses the uniqueness constraints defined in Clause 5

(3) Does not permit extensions to the LOMv1.0 base schema (see 5.1.3)

C.1.2 lomCustom.xsd

The lomCustom.xsd composite XSD encodes a particular set of binding constraints in the W3C XML
Schema definition language such that a LOM XML instance will conform to IEEE Std 1484.12.1-2002. The

lomCustom.xsd composite XSD
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Defines a mechanism to describe vocabularies (source/value pairs) in addition to those defined in
Clause 5. An XML schema processor will check that vocabulary values in a LOM XML instance
conform to either the vocabularies defined in Clause 5 or those defined in an extended vocabulary.
Expresses the uniqueness constraints defined in Clause 5.

Defines a mechanism to describe extensions to the LOMv1.0 base schema (see 5.1.3). Extensions are
defined in a set of supporting XSDs. An XML schema processor will check that the extensions used in

a LOM XML instance conform to constraints defined in the supporting XSDs that include extensions.

C.1.3 lomLoose.xsd

The lomLoose.xsd composite XSD encodes a particular set of binding constraints in the W3C XML

Schema definition language such that a LOM XML instance may not either conform or strictly conform to
IEEE Std 1484.12.1-2002. The lomLoose.xsd composite XSD

)

2
3)

Does not provide validation to any defined vocabulary values (i.e., values defined in Clause 5 or values
defined in an extended vocabulary). An XML schema processor will verify that the vocabulary values
are valid tokens only.

Does not express the uniqueness constraints defined in Clause 5.

Defines a mechanism to describe extensions to the LOMv1.0 base schema (see 5.1.3). Extensions are
defined in a set of supporting XSDs. An XML schema processor will check that the extensions used in

a LOM XML instance conform to constraints defined in the supporting XSDs that include extensions.

NOTE:The absence of the validation of vocabulary values does not relieve a particular LOM XML instance

from satisfying the vocabulary requirements defined in Clause 5. Applications that use the vocab/loose.xsd

component XSD should enforce those vocabulary requirements by other means.

C.2 Component XSDs

A component XSD represents a constituent of a composite XSD. The following component XSDs are used

by the composite XSDs defined in C.1:

)

2
3

“

&)

(6)

common/anyElement.xsd: Defines the base XML Schema model groups for elements and attributes
used for extended data elements and XML attributes.

common/dataTypes.xsd: Defines global data type declarations for data types defined in Clause 5.
common/elementNames.xsd: Defines global element declarations for each data element defined in
Clause 5. This component XSD is used to check for the uniqueness of data elements declared to be
unique within their aggregate elements by the presence of the uniqueElementName attribute. The XML
Schema constraint unique is used to enforce uniqueness constraints.

common/elementTypes.xsd: Defines global data type declarations for data elements defined in Clause
5. This component XSD defines the aggregation relationships among the LOM data elements. These
aggregation relationships enforce the LOMv1.0 base schema requirement that elements can be present
in a LOM XML instance as elements of the aggregate element to which they belong only.
common/rootElement.xsd: Defines the element name declaration for the element that contains all other
LOM data elements for a LOM XML instance.

common/vocabTypes.xsd: Defines global data type declarations for those LOM data elements that
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have values taken from a vocabulary data type defined in Clause 5.

common/vocabValues.xsd: Defines the standard vocabulary value declarations defined in Clause 5.
These declarations are used in conjunction with both vocab/custom.xsd and vocab/strict.xsd.
extend/custom.xsd: Defines the XML Schema model groups customElements and customAttributes to
support validation of extended data elements and attributes. The model groups in this component XSD
reference the model groups defined in common/anyElement.xsd. This component XSD should be used
if extensions are to be supported in LOM XML instances (see 5.1.3). Note: Assuming proper
processing of the PSVI, by using the extend/custom.xsd component XSD. LOM XML instances that
use extensions will conform but not strictly conform to this Standard.

extend/strict.xsd: Defines the XML Schema model groups customElements and customAttributes. The
model groups are defined as empty model groups and are used with other component XSDs to support
the validation of strictly conforming LOM XML instances. This component XSD should be used if
extensions are not to be supported in LOM XML instances. Note: Assuming proper processing of the
PSVI, by using the extend/strict.xsd component XSD and, therefore, not supporting extensions, LOM
XML instances will strictly conform to this Standard.

unique/loose.xsd: Defines XML Schema model group declarations for LOM data elements to support
the schema-based validation of uniqueness constraints within a LOM XML instance where the exact
set of attributes associated with each element has to be as specified by the LOM XML Schema binding
(i.e., when extra attributes to enforce uniqueness have to be avoided). This component XSD is used to
relax the enforcement of uniqueness constraints to avoid the introduction of the XML attribute
uniqueElementName (see E.3.3). Note: The absence of the enforcement of uniqueness constraints does
not relieve a LOM XML instance from satisfying the uniqueness constraints defined in Clause 5.
Applications that use of the unique/loose.xsd component XSD have to enforce those uniqueness
constraints by other means.

unique/strict.xsd: Defines XML Schema model group declarations for LOM data elements defined in
Clause 5 to support schema-based validation of the uniqueness constraints within a LOM XML
instance by introducing the attribute uniqueElementName for each LOM data element that appears
with a multiplicity of at most one (see E.3.3). Note: For most applications, enforcing uniqueness
constraints using the unique/strict.xsd component XSD is desirable. Although adding the attribute
uniqueElementName is undesirable, it is unlikely to cause problems.

vocab/custom.xsd: Enforces that vocabulary values are only those specified in Clause 5 and in an
extended vocabulary. This component XSD enforces adherence to the combined use of standard plus
extended vocabulary values by checking that both sources and values are taken from either a token set
defined in Clause 5 or from an extended vocabulary. Note: Strict adherence to the vocabulary values
defined in Clause 5 and extended vocabulary values using the vocab/custom.xsd component XSD is
desirable under some circumstances, but it may complicate the schema validation process.
vocab/loose.xsd: Enforces that vocabulary sources and values are character strings. This component
XSD relaxes the validation constraints by allowing both sources and values to be arbitrary character
strings. LOM XML instances that use the vocab/loose.xsd component XSD may be nonconforming.

Applications that require validation of the source/value pairs will have to process the PSVI. Note: The
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(14)

absence of the enforcement of vocabulary value validation by the vocab/loose.xsd component XSD
does not relieve a particular LOM XML instance from satisfying the vocabulary constraints described
in Clause 5. Applications that use the vocab/ loose.xsd component XSD have to enforce those
vocabulary constraints by other means.

vocab/strict.xsd: Enforces that vocabulary values are only those specified in Clause 5. This component
XSD does not allow extended vocabulary values from other sources. This component XSD supports
the validation of strictly conforming vocabulary values by checking that both sources and values are

from a token set defined in Clause 5.
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Annex D
(informative)
Enabling extended data elements and attributes
The LOMvV1.0 base schema anticipates the need to introduce extensions not included in the standard
collection of elements (see 5.1.3). These extensions have to meet the following constraints:
(1) Extensions to the LOMVv1.0 base schema retain the value spaces and data types of LOM data
elements from the LOMv1.0 base schema.
(2) Extensions do not define data types or value spaces for aggregate elements in the LOMv1.0 base
schema.
These requirements imply that if an aggregate element contains extensions, the extensions do not redefine
the intended meaning (i.e., value space and data type) of the aggregate element. To meet these requirements,
the informative schemas (see Annex B) include an any element in the content model for aggregate elements
(<xs:any namespace="##other processContents="lax’’/>).
The processContents="“lax” declaration instructs an XML processor to attempt to validate the
element's content. This declaration allows elements from namespaces other than the LOMv1.0 base schema
namespace to be included and their contents to be validated, if schema information for the elements can be
found. If such information is not available, the XML Schema processor will validate any well-formed LOM
XML instance.
NOTE 1.To ensure that conforming LOM XML instances are created, an organization that develops
extensions also should provide an XSD that defines the validation constraints for the extensions.
2.0rganizations providing extensions may choose to define namespaces for these extensions. If an
organizationdefines a namespace, then the XSDs referenced in Annex B may have to be altered to
support the namespace.
D.1 Enabling extended data elements
LOMyv1.0 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.
To enable extended data elements, the extend/custom.xsd component XSD may be used in the
construction of the composite XSD. This component XSD defines the XML Schema model group
customElements that references the customElements model group defined in the common/
anyElement.xsd component XSD. (See the lomCustom.xsd file referenced in Annex B.) The
inclusion of these two component XSDs by a composite XSD enables the validation of extended data
elements.
The relevant component XSDs and how they enable extended data elements are described as follows:
(1) common/anyElement.xsd: Defines the base XML Schema model group for elements used for extended
data elements.
(2) common/dataTypes.xsd and common/elementTypes.xsd: For each aggregate complexType declaration
defined in these component XSDs, an XML Schema model group reference to the customElements
declaration is defined.

(3) common/vocabTypes.xsd: For each vocabulary complexType declaration defined in this component
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XSD, an XML Schema model group reference to the customElements declaration is defined.

(4) extend/custom.xsd: Defines the XML Schema model group customElements to support validation of
extended data elements. The XML Schema model group in this component XSD references the model
group defined in the common/anyElement.xsd component XSD.

NOTE:Extensions may be disabled by using the extend/strict.xsd composite XSD.

D.2 Enabling extended attributes

LOMvV1.0 base schema data elements may be extended with XML attributes defined in a namespace other

than the namespaces defined in 5.2. Extended XML attributes may be added to any LOM data element.

To enable extended attributes, the extend/custom.xsd component XSD may be used in the

construction of the composite XSD. This component XSD defines the XML Schema model group

customAttributes. This model group defines the ability to add any attribute from a namespace other

than the namespaces defined in 5.2. The inclusion of this component XSD by a composite XSD enables the

validation of extended attributes.

The relevant component XSDs and how they enable extended attributes are described as follows:

(1) common/anyElement.xsd: Defines the base XML Schema model group for elements used for extended
data elements.

(2) common/dataTypes.xsd and common/elementTypes.xsd: For each aggregate complexType declaration
defined in these component XSDs, an XML Schema model group reference to the customAttributes
declaration is defined.

(3) common/vocabTypes.xsd: For each vocabulary and value complexType declaration defined in this
component XSD, an XML Schema attributeGroup reference to the customAttributes XML Schema
model group declaration is defined.

(4) extend/custom.xsd: Defines the XML Schema model group customAttributes to support validation of
extended attributes.

NOTE:Extensions may be disabled by using the extend/strict.xsd composite XSD.
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Annex E

(informative)
XSD implementation choices
Major implementation choices contained in the example XSDs (see Annex B) are discussed in E.1 — E.S5.
E.1 Data types
The common/dataTypes.xsd component XSD defines a collection of global W3C XML Schema definition
language type declarations for the data types used to constrain values for the data elements defined in Clause
5. The type declarations are provided so that the logical data types in the LOMv1.0 base schema are defined
in terms of their underlying XML Schema data type once only. This modularization of the schema definition
provides a means to change the underlying schema data type, if necessary, without making any other changes
to the schema definition.
The following global W3C XML Schema definition language types are defined:
(1) CharacterString: An alias for the XML Schema primitive data type string.
(2) Languageld: An alias for the XML Schema derived data type language.
(3) VCard: An alias for CharacterString.
(4) MimeType: An alias for CharacterString.
(5) Size: An alias for the XML Schema derived data type nonNegativelnteger.
(6) LanguageString: A sequence of zero or more string elements with an optionally defined language

attribute. The language attribute describes the language of the value held by the string element.
(7) DateTime: Optional subelements dateTime and description.
(8) Duration: Optional subelements duration and description.
Languageld is used to constrain the values of the various language elements.
The LanguageString type allows each string element to contain the optional attribute language of type
Languageld, which is defined as the XML Schema derived data type language.
The DateTime type has the optional subelements dateTime of type CharacterString and description of type
LanguageString. The CharacterString type for the dateTime
subelement contains a restricted pattern of characters. The pattern, which is defined using a regular
expression in W3C XML Schema definition language, is
([0-91¢3}[1-9] | [0-9142}[1-91[0-9] | [0-91[1-91[0-9]{2} | [1-9] [0-
91{31)(\-(0[1-9] | 1[0-2])(\-(O[1-97 | [1-2][0-9T | 3[0-1])(T ([0-1][0-
9112[0-3])(:[0-5][0-9](:[0-5][0-91(\.[0-91{ 1, H(Z | (\H+\-)([0-1][0-9]
| 2[0-3]):[0-5][0-9])NHNN))7)?)?
The restricted character string pattern is used instead of the XML Schema primitive data type because of the
restrictions placed on the value space defined in IEEE Std 1484.12.1-2002. These restrictions cannot be
enforced by the XML Schema primitive data type dateTime.
The Duration data type has the optional subelements duration, of type CharacterString, and description, of
type LanguageString. The CharacterString type for the duration subelement contains a restricted pattern of
characters. The pattern, which is defined using a regular expression in W3C XML Schema definition
language, is

P([0-9]{1,;Y){0,13([0-9]{1,;M){0,1}([0-9]{1,} D){0,1 } (T([0-9]{1,}
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H){0,1}([0-91{1,}M) {0, 1}([0-91¢1,}(\[0-91{1,}){0,1}S){0,1}) {0,1}

The restricted character string pattern is used instead of the XML Schema primitive data type because of the

restrictions placed on the value space defined in IEEE Std 1484.12.1-2002. These restrictions cannot be

enforced by the XML Schema primitive data type duration.

E.2 Elements

The common/elementNames.xsd component XSD defines a collection of global W3C XML Schema

definition language data type declarations for the LOM data elements. The component XSD contains 78 type

declarations, one for each LOM data element. Duplicate type declarations for elements that share element

names are included within XML comments for completeness. Those elements included within XML

comments should be left within XML comments.

The global schema type declarations are provided so that the composite schema is defined in terms of a

collection of underlying types, rather than being defined directly in terms of XML Schema constructs. This

modularization of the schema definition provides a means to change the definition of the elements without
making any other changes to the schema definition.

For each LOM data element, an XML element name is assigned by the convention of using camel-case

capitalization of the full name of the LOM data element with an initial lowercase letter (lowerCamelCase)

(see 5.4 and 5.5).

Each LOM data element is given a global W3C XML Schema definition language element declaration, type

declaration, and attribute-group declaration. The XML names defined in Clause 5 are used for the names of

each of these declarations.

Typically, the W3C XML Schema definition language type declaration for an element will provide the

content model for the element, which refers to the global element declarations for subelements as needed and

includes the attributes from the W3C XML Schema definition language attribute group. LOMv1.0 base
schema aggregate elements will have declarations that are represented by complex types. LOMv1.0 base
schema simple elements will have declarations that are represented by simple types.

E.3 Aggregates

The selection of the W3C XML Schema definition language structure for aggregate elements involves

satisfying three competing requirements that originate either directly or indirectly from the LOMv1.0 base

schema. These requirements are as follows:

(1) Requirement 1: An ordering restriction is not defined in IEEE Std 1484.12.1-2002. Each element
should allow arbitrary ordering of its subelements.

(2) Requirement 2: Each element should enforce multiplicity constraints defined in IEEE Std
1484.12.1-2002 on its subelements.

(3) Requirement 3: The aggregation structure should be preserved without the introduction of additional
container elements (i.e., elements that do not map directly to those defined in IEEE Std
1484.12.1-2002, but they are introduced to meet the first two requirements).

Requirement 1 and Requirement 2 introduce complexity in expressing the content model for aggregate

elements. Requirement 3 originates from the implied constraint that the content model should match the

LOMv1.0 base schema as closely as possible. The W3C XML Schema definition language does not provide

a way to satisfy Requirement 1 and Requirement 2 without the introduction of additional container elements
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as in Requirement 3.

Four alternatives for the selection of the content model for aggregate elements could be implemented. These
alternatives are presented in E.3.1 — E.3.4. They provide options on the validation approaches taken by XML
Schema processors.

NOTE:In E.3.1 — E.3.5, “Requirement 1,” “Requirement 2,” and “Requirement 3” refer to items in the

dashed list in this subclause.

E.3.1 Using the XML Schema element sequence

The use of the XML Schema element sequence provides a way to meet the requirements of multiplicity
(Requirement 2) and avoiding additional container elements (Requirement 3) but does not provide arbitrary
ordering (Requirement 1). If subelements are required to appear in a specific order, the XSD can easily
enforce the multiplicity constraints without introducing additional container elements. Figure E.1 shows how

the sequence element can be used to define the LOMv1.0 base schema.

<xs:complexType name="lom">

<xs:sequence>

<xs:element minOccurs="0" ref="general"/>

<xs:element minOccurs="0" ref="lifeCycle"/>

<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="educational"/>
<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" maxOccurs="unbounded" ref="relation"/>
<xs:element minOccurs="0" maxOccurs="unbounded" ref="annotation"/>
<xs:element minOccurs="0" maxOccurs="unbounded"ref="classification"/>
</xs:sequence>

</xs:complexType>

Figure E.1—An example using sequence construct

According to Figure E.1, the general element can appear zero or one time (satisfies Requirement 2). The
example does not introduce additional container elements (satisfies Requirement 3). However, the general
element, if present, has to precede the lifeCycle element (does not satisfy Requirement 1).

LOM XML instances created using this approach may be nonconforming.

E.3.2 Using the XML Schema element all

The XML Schema element all provides a way to meet the requirements of arbitrary ordering (Requirement 1).
Using the all element requires the introduction of additional container elements (Requirement 3) to meet the
requirement of multiplicity (Requirement 2). The all element requires the introduction of additional container
elements to collect multiple instances of a given element. The LOMv1.0 base schema contains elements that
can have multiplicities of more than one (e.g., Educational). Figure E.2 illustrates how the all element can be
used to define the LOMv1.0 base schema.

<xs:complexType name="lom">

<xs:all>

<xs:element minOccurs="0" ref="general"/>
<xs:element minOccurs="0" ref="lifeCycle"/>
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<xs:element minOccurs="0" ref="metaMetadata"/>

<xs:element minOccurs="0" ref="technical"/>

<xs:element minOccurs="0" ref="educationals"/> <!-- container -->
<xs:element minOccurs="0" ref="rights"/>

<xs:element minOccurs="0" ref="relations"/> <!-- container -->
<xs:element minOccurs="0" ref="annotations"/> <!-- container -->
<xs:element minOccurs="0" ref="classifications"/>

<!-- container -->

</xs:all>

</xs:complexType>

Figure E.2—An example using the all element
According to Figure E.2, the general element can appear zero or one time (satisfies Requirement 2)
anywhere in the sequence of elements (satisfies Requirement 1). However, the example introduces additional
container elements, such as the educationals element (does not satisfy Requirement 3), where the plural
educationals indicates zero or more educational elements. LOM XML instances created using this approach

may be nonconforming.

E.3.3 Using the XML Schema element choice

The use of the XML Schema element choice provides a way to meet the requirements of arbitrary
ordering (Requirement 1) and avoiding additional containers (Requirement 3) but does not enforce
multiplicity constraints (Requirement 2). By allowing any subelement to appear any number of times, the
W3C XML Schema definition language types can easily be constructed to allow arbitrary ordering of the
subelements without having to introduce additional container elements. Figure E.3 shows how the choice
element can be used to define the LOMv1.0 base schema.

<xs:complexType name="lom">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="general"/>
<xs:element ref="lifeCycle"/>
<xs:element ref="metaMetadata"/>
<xs:element ref="technical"/>
<xs:element ref="educational"/>
<xs:element ref="rights"/>
<xs:element ref="relation"/>
<xs:element ref="annotation"/>
<xs:element ref="classification"/>
</xs:choice>

</xs:complexType>

Figure E.3—An example using the choice element

The example in Figure E.3 does not introduce additional container elements (satisfies Requirement 3) and
allows arbitrary ordering (satisfies Requirement 1). However, all elements may appear any number of times
(does not satisfy Requirement 2).

This solution accepts a superset of what the LOMv1.0 base schema allows without introducing additional
complexity into a LOM XML instance or a LOM XSD. For applications willing to enforce LOM data
element multiplicity constraints on the PSVI, this may represent a sufficient solution.

LOM XML instances created using this approach may be nonconforming.
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E.3.4 Using the XML Schema element choice with the XML Schema constraint unique

The use of the XML Schema element choice with the XML Schema constraint unique provides a way to
meet the requirements of arbitrary ordering (Requirement 1) and avoiding additional containers
(Requirement 3) and enforces multiplicity constraints (Requirement 2). Using this approach, the multiplicity
constraints can be enforced using the XML Schema constraint unique. For each element with a multiplicity
of at most one in its aggregate element, define an attribute called uniqueElementName with a fixed default
value equal to the name of the element, and use this attribute as the element key for unique constraint. Figure
E.4 shows how the unique constraint can be used to enforce multiplicity constraints for element uniqueness
when the LOMv1.0 base schema defines that an element cannot appear more than one time.

<xs:element name="lom" type="lom">
<xs:unique name="lomUnique">
<xs:selector xpath="*"/>

<xs:field xpath="@uniqueElementName"/>
</xs:unique>

</xs:element>

Figure E.4—An example using the unique constraint

One such constraint using the unique constraint is needed for each aggregate element that contains
subelements with multiplicities of at most one.

The disadvantages of this approach are the introduction of the uniqueElementName attribute and the
introduction of additional complexity in the XSD.

This solution maximizes the amount of validation that can be done by an XML schema processor. For
applications that cannot process the PSVI, the addition of the uniqueElementName attribute may be a
sufficient solution.

This solution supports the validation of both conforming and strictly conforming LOM XML instances.

E.3.5 Summary

Subclauses E.3.1 — E.3.4 defined alternative approaches to aggregate elements. A summary of those

alternatives is given as follows:

(1) sequence: Does not satisfy Requirement 1, which states that the subelements appear in an arbitrary
order. This alternative may not conform to IEEE Std 1484.12.1-2002.

(2) all: Does not satisfy Requirement 3, which preserves the aggregation structure defined in IEEE Std
1484.12.1-2002. The use of the XML Schema element all requires the introduction of arbitrary
container elements (e.g., educationals). This alternative requires all subelements of the container to be
collected under the aggregate element.

(3) choice: Does not enforce uniqueness constraints. All elements may appear any number of times. This
alternative does not satisfy Requirement 2 and may not conform to IEEE Std 1484.12.1-2002. This
alternative is defined in the unique/loose.xsd component XSD (see C.2).

(4) choice with unique: Overcomes the problems with the XML Schema element choice. An attribute is
applied to each element with a multiplicity of at most one. The attribute is enforced by applying an

identity constraint. This alternative is defined in the unique/strict.xsd component XSD (see C.2).
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E.4 Vocabularies

The selection of the content model for LOM data elements of type Vocabulary (see 5.5.5) involves

satisfying three requirements that originate either directly or indirectly from the LOMv1.0 base schema and

from how vocabularies are to be used by applications. These requirements are as follows:

(1) Requirement 1: Data elements of type Vocabulary should allow arbitrary values (source/value pairs).

(2) Requirement 2: If the source of a vocabulary value is the LOMv1.0 base schema (i.e.,
<source>LOMyv1.0</source>), then the token used to represent the vocabulary value is defined in
Clause 5.

(3) Requirement 3: If the source of a vocabulary value is not the LOMv1.0 base schema (i.e., not
<source>LOMv1.0</source>), then the token used to represent the vocabulary value should not
conflict with any of the tokens defined in Clause 5.

The W3C XML Schema definition language cannot easily accommodate the goal of strict type checking for

vocabulary values in a one-pass model. It can provide validation of a fixed set of vocabularies, but it cannot

validate arbitrary vocabularies. In LOM XML instances, the fixed vocabularies are defined based on the
source of the vocabulary. If the source of the vocabulary is defined, W3C XML Schema definition language
constructs can be defined to aid in the validation of the vocabularies.

Three alternatives for expressing LOM vocabularies in W3C XML Schema definition language are presented

in E.4.1 — E.4.3. These three alternatives provide options on the validation approaches taken by XML

Schema processors.

NOTE:In E.4.1 — E.4.3, “Requirement 1,” “Requirement 2,” and “Requirement 3” refer to the items in the

dashed list in this subclause.

E.4.1 vocab/loose.xsd

If no requirements exist for validation of vocabulary values from the LOMv1.0 base schema, then the
vocab/loose.xsd component XSD may be used. This component XSD provides a way to meet the goal of
allowing values from arbitrary sources (Requirement 1) but does not validate that the vocabulary value is a
valid member of the set of values defined by the source (Requirement 2 and Requirement 3). This approach
is the simplest alternative in terms of the complexity of the XSD. Each element that takes its values from a
vocabulary is defined as a CharacterString as shown in Figure E.5.

<xs:simpleType name="difficulty">
<xs:restriction base="lom:CharacterString"/>
</xs:simpleType>

Figure E.5—An example from the vocab/loose.xsd component XSD
Both the source and the value elements are optional and may appear in any order. There are no constraints on
vocabulary data elements.
This approach accepts a superset of what the LOMv1.0 base schema allows without introducing additional
complexity in LOM XML instances. The disadvantage of this approach is that it does not support validation
of vocabulary values. Using the vocab/loose.xsd component XSD requires processing the PSVI to validate

vocabulary values used in both strictly conforming and conforming LOM XML instances.
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E.4.2 vocab/strict.xsd

If vocabularies are limited to only those defined in the LOMv1.0 base schema, then the vocab/strict.xsd
component XSD may be used. This component XSD defines constraints for a validation of LOMv1.0 base
schema vocabularies. The use of this component XSD requires the source to be LOMv1.0 (i.e.,
<source>LOMyv1.0</source>) and the value to be a valid LOM-defined vocabulary (Requirement 2) but does
not allow values from arbitrary sources (Requirement 1 and Requirement 3). This approach is a
straightforward implementation of the values allowed by the vocabulary elements. As shown in Figure E.6,
each element that takes its values from a vocabulary is defined where the source element is given a fixed
value of LOMv1.0, and the value of the value element is derived from an enumerated list of the appropriate
vocabulary values.

<xs:simpleType name="difficulty">

<xs:union memberTypes="lom:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficultyVocab">
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="source" type="sourceValue"/>
<xs:element name="value" type="difficultyValue"/>
<xs:group ref="ex:customElements"/>

</xs:choice>

<xs:attributeGroup ref="ex:customAttributes”/>
</xs:complexType>

<xs:simpleType name="difficultyValues">
<xs:restriction base="xs:token">

<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>

<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>

Figure E.6—An example from the vocab/strict.xsd component XSD

Both the source and the value elements are optional and may appear in any order. Values are validated
against the vocabulary tokens defined in Clause 5.

This approach accepts a subset of what the LOMv1.0 base schema would allow by excluding vocabulary
values with sources other than the LOMv1.0 base schema. The advantage of this approach is that it can

validate the vocabulary values defined in this Standard.

E.4.3 vocab/custom.xsd

To use both vocabularies that are defined in the LOMv1.0 base schema and extended vocabularies, the
vocab/custom.xsd component XSD may be used. This component XSD defines constraints for validation of
both LOMv1.0 base schema vocabularies and vocabularies that are defined in other schemas.

The use of this component XSD provides a way to meet the goal of allowing values from arbitrary sources
(Requirement 1) by supporting the validation of both vocabulary values from other sources (Requirement 3)
and LOMv1.0 base schema vocabulary values (Requirement 2). This approach provides additional flexibility

in the partial validation of both standard and extended vocabulary values. As shown in Figure E.7, each
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element that takes its values from a vocabulary is defined where the source element is allowed to have an
arbitrary value, and the value of the value element is derived from a custom list of the appropriate vocabulary
values.

<xs:simpleType name="difficulty">
<xs:union memberTypes="lom:difficulty Values Ix:difficultyValues"/>
</xs:simpleType>

<xs:complexType name="difficulty">
<xs:complexContent>

<xs:extension base="difficultyVocab">
<xs:attributeGroup ref="ag:difficulty"/>
</xs:extension>

</xs:complexContent>
</xs:complexType>

<xs:simpleType name="difficultyValues">
<xs:restriction base="xs:token">

<xs:enumeration value="very easy"/>
<xs:enumeration value="easy"/>
<xs:enumeration value="medium"/>
<xs:enumeration value="difficult"/>
<xs:enumeration value="very difficult"/>
</xs:restriction>

</xs:simpleType>

Figure E.7—An example from the vocab/custom.xsd component XSD

Both the source and the value elements are optional and may appear in any order. Values are validated
against the extended vocabulary enumerations.

This approach accepts a superset of what the LOMv1.0 base schema allows and allows the use of both
standard and extended vocabulary values. The advantage of this approach is that it retains the ability for the
validation of standard vocabulary values while accommodating the use of extended vocabulary values.
Although the example in Figure E.7 restricts vocabulary values to those defined in the LOMv1.0 base
schema when the source is LOMv1.0 (i.e., <source>LOMv1.0</source>), the example allows the use of
vocabulary values defined in the LOMv1.0 base schema along with extended vocabulary values if the source
is not LOMv1.0.

NOTE:If an organization plans to extend the vocabulary values and is following an XSD design similar to
the one presented in this Standard, the organization should define the namespace that defines the extended
vocabularies. The vocab/custom.xsd component XSD provides a placeholder for this extension

(xmlns:1x="http://Itsc.ieee.org/XSD/LOM/custom”). The organization may change this declaration.

E.5 Additional notes

This subclause discusses additional decisions that were made to enforce conformance to the LOMv1.0 base

schema. The following information applies to implementation choices that were used in the XSD files

referenced in Annex B). These implementation choices are included in the dataTypes.xsd component

XSD.

(1)  Certain elements are defined in IEEE Std 1484.12.1-2002 to be represented as valid vCard syntax. At
the time of publication of this Standard, no de facto standard W3C XML Schema definition language

binding for the vCard specification was available. XSD implementations may want to define a type to
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encapsulate elements of type VCard. The VCard data type does not validate that the associated value
represents a well-formed Internet Mail Consortium 3.0 vCard (see IETF RFC 2426:1998 [B2]).

The MimeType global W3C XML Schema definition language type is defined to encapsulate and
define a type for those elements that are defined to hold a MIME type. The MimeType type does not
validate that the MimeType value represents a valid MIME type (see IETF RFC 2425:1998 [B2]).
An element type of Languageld has been created to encapsulate the declaration for the Language
element (see the General element, 5.4.5). This type allows the Language element to have a Language
identifier (as defined in ISO 639-1, ISO 639-2, and ISO 3166-1) and multiplicity greater than one.
The global <description> element has content model LanguageString and multiplicity one.

Local element declarations for the Description element (see the General element, 5.4.1) and for the
Description element (see the Educational element, 5.4.5) allow these elements to have multiplicity
greater than one.

Because the Description element appears with different multiplicities in the LOMv1.0 base schema,
two XML elements were created. The global element description has content model LanguageString
and multiplicity one. The global element descriptionUnbounded has content model LanguageString
and unbounded multiplicity.

Because the Source element is both a subelement of the Taxon Path element (see 5.4.9.2) and the
Vocabulary data type (see 5.5.5) and has different data types depending on the Source element's
aggregate element, two source declarations were developed. One allows validation of Taxon Path

elements, and the other allows validation of vocabulary values.
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