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1 Overview

We are presenting the documentation for MMODS-O, an ontology derived from the Metadata Object De-
scription Schema (MODS, version 3.8), which is an XML Schema by The Library of Congress. The XML
Schema concerns metadata pertaining to bibliographic elements, however it is also used for other pur-
poses, for instance LCACommons which is an interagency community that focues on Life Cycle Analysis,
National Agricultural Library — require the metadata to be in MODS format. Our motivation for devel-
oping this ontology — including how it relates to previous attempts — will be described elsewhere. This
documentation is intended for readers who are familiar with MODS XML schema.

The MMODS-O ontology was carried out following, in general terms, the Modular Ontology Modeling
(MOMo) methodology [Shimizu et al., 2023], however with involvement of fewer people than usual. The
intention is not to provide a final version, but to provide a first step towards developing a high-quality
modular ontology for MODS.

The rest of the documentation is structured as follows: first, we provide a brief primer on Ontology
Axioms. In section 2} we list all the modules of the ontology wherein each module we provide the schema-
diagram, the axioms, followed by some explanations of the axioms.

For background regarding Semantic Web standards, in particular the Web Ontology Language OWL,
including its relation to description logics, we refer the reader to [Hitzler et al., 2012} |Hitzler et al., 2010].

Primer on Ontology Axioms

Logical axioms are presented (mostly) in description logic notation, which can be directly translated into
the Web Ontology Language OWL [Hitzler et al., 2010]. We use description logic notation because it is, in
the end, easier for humans to read than any of the other serializationsé)

Logical axioms serve many purposes in ontology modeling and engineering
[Hitzler and Krisnadhi, 2016]]; in our context, the primary reason why we choose a strong axiomati-
zation is to disambiguate the ontology.

Almost all axioms which are part of the ontology are of the straightforward and local types that go back
to the investigations in [Sarker et al., 2016, [Eberhart et al., 2021]]. We will now describe these types in more
detail, as it will make it much easier to understand the axiomatization of the ontology.

There is a systematic way to look at each node-edge-node triple in a schema diagram in order to decide
on some of the axioms which should be added: Given a node-edge-node triple with nodes A and B and
edge R from A to B, as depicted in Figure we check all of the following axioms whether they should
be includedE] We list them in natural language, see Figure [1.2|for the formal versions in description logic
notation, and Figure|1.3|for the same in Manchester syntax, where we also list our names for these axioms.
1. Ais asubClass of B.
2. A and B are disjoint.
3. The domain of R is A.
4. For every B which has an inverse R-filler, this inverse R-filler is in A. In other words, the domain of
R, scoped by B, is A.

5. The range of Ris B.

6. For every A which has an R-filler, this R-filler is in B. In other words, the range of R, scoped by A4, is
B.

7. For every A there has to be an R-filler in B.

8. For every B there has to be an inverse R-filler in A.

9. Ris functional.

!Preliminary results supporting this claim can be found in [Shimizu, 2017].
2The OWLAX Protégé plug-in [Sarker et al., 2016] provides a convenient interface for adding these axioms.
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Figure 1.1: Generic node-edge-node schema diagram for explaining systematic axiomatization
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Figure 1.2: Most common axioms which could be produced from a single edge R between nodes A and B
in a schema diagram: description logic notation.
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A SubClassOf B (subClass)
A DisjointWith B (disjointness)
R some owl :Thing SubClassOf A (domain)
R some B SubClassOf A (scoped domain)
owl : Thing SubClassOf R only B (range)
A SubClassOf R only B (scoped range)
A SubClassOf R some B (existential)
B SubClassOf inverse R some A (inverse existential)
owl:Thing SubClassOf R max 1 owl:Thing (functionality)
owl:Thing SubClassOf R max 1 B (qualified functionality)
. A SubClassOf Rmax 1 owl:Thing (scoped functionality)
. A SubClassOf R max 1 B (qualified scoped functionality)
. owl:Thing SubClassOf inverse R max 1 owl:Thing (inverse functionality)
owl:Thing SubClassOf inverse Rmax 1 A (inverse qualified functionality)
. B SubClassOf inverse Rmax 1 owl:Thing (inverse scoped functionality)
. B SubClassOf inverse Rmax 1 A (inverse qualified scoped functionality)
A SubClassOf Rmin 0 B (structural tautology)

Figure 1.3: Most common axioms which could be produced from a single edge R between nodes A and B
in a schema diagram: Manchester syntax.
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R has at most one filler in B.

For every A there is at most one R-filler.

For every A there is at most one R-filler in B.

R is inverse functional.

R has at most one inverse filler in A.

For every B there is at most one inverse R-filler.

For every B there is at most one inverse R-filler in A.
An A may have an R-filler in B.

Domain and range axoims are items 2-5 in this list. Items 6 and 7 are extistential axioms. Items 8-15
are about variants of functionality and inverse functionality. All axiom types except disjointness and those
utilizing inverses also apply to datatype properties.

Structural tautologies are, indeed, tautologies, i.e., they do not carry any formal logical content. How-



ever as argued in [Hitzler and Krisnadhi, 2016] they can help humans to understand the ontology, by in-
dicating possible relationships, i.e., relationships intended by the modeler which, however, cannot be cast
into non-tautological axioms. We also exhaustively add structural tautologies to essentially capture the
structure of the schema diagrams, essentially providing a machine-readable version of the schema diagram
via the set of structural tautologies in the OWL file. See [Shimizu et al., 2023]] for the importance of schema
diagrams for the MOMo process.

Explanations Regarding Schema Diagrams

We utilize schema diagrams to visualize the ontology. In our experience, simple diagrams work best for
this purpose. The reader needs to bear in mind, though, that these diagrams are ambiguous and incomplete
visualizations of the ontology (or module), as the actual ontology (or module) is constituted by the set of
axioms provided.

We use the following visuals in our diagrams:

rectangular box with solid frame and orange fill: a class

rectangual box with dashed frame and blue fill: a module, which is described in more detail elsewhere in
the document

rectangular box with dashed frame and purple fill: a set of URIs constituting a controlled vocabulary

oval with solid frame and yellow fill: a data type

arrow with white head and no label: a subClass relationship

arrow with solid tip and label: a relationship (or property) other than a subClass relationship



2 Patterns

We list the individual modules of the ontology, together with their axioms and explanations thereof. Each
axiom is listed only once (for now), i.e. some axioms pertaining to a module may be found in the axiom set
listed for an earlier listed module. Schema diagrams are provided throughout, but the reader should keep
in mind that while schema diagrams are very useful for understanding an ontology [Karima et al., 2017,
they are also inherently ambiguous. In the end, it is the axioms together with the documentation that consti-
tute the ontology.

We would like to note here that, we make use of a domain called MODSItem. It is used to reference a
resource that may have the MODS top-level elements such as Titlelnfo, Originlnfo, Identifier, etc.

2.1 Overview of All Modules

2.1.1 Overview

This section represents all the modules which are part of the ontology.

2.2 Title Info Module

2.2.1 Overview

Title Info Module is primarily used to express all the relevant information regarding the Title of the resource
under description. Trivially, it is used to convey the title, Part Number/Name (e.g. a book title may have
multiple parts with different names). Many of these sub-elements may have relevant Language Attributes.
Other than these, Title Info can specify type of the Title (e.g. abbreviated, translated), Authority (to dictate the
range of values the Title Info can take on), etc.

2.2.2 Formalization

2.2.2.1 Axioms

T C vhasTitleInfo.TitleInfo (1)
MODSItem C ShasTitleInfo. TitleInfo (2)
T C <1lhasTitleInfo™.T 3)
MODSItem C >0hasTitleInfo.TitleInfo 4)
JhasTitle.T C TitleInfo (5)
T C VhasTitle.Title (6)

TitleInfo C 3hasTitle.Title (7)
Title C JhasTitle ™ .TitleInfo (8)

T C <1lhasTitle™.T )

TitleInfo € >0hasTitle.Title (10)

T C VhasTitleValue.xsd:string (11)

Title C JhasTitleValue.xsd:string (12)

Title C >0hasTitleValue.xsd:string (13)

T C vhasLanguageAttributes.LanguageAttributes (14)

T C <lhaslLanguageAttributes. T (15)

4
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hasPartOfResource PartOfResourceJ

Figure 2.1: Overview of the Modules of the Ontology



| Elemenllnfo}

isContentSuppliedExternally

isPrimaryInstance—H usage.txtJ

e —

Titlelnfo

hasPartNumberVaIue—).

hasTitleInfo

MoDSItem |\ N\, .y ——

Pp——

Figure 2.2: The schema diagram for the Title Info Module.

T C <1lhaslLanguageAttributes™.T
Title C >0hasLanguageAttributes.LanguageAttributes
JhasSubTitle. T C TitleInfo
T C VhasSubTitle.SubTitle
SubTitle C 3hasSubTitle™ .Titlelnfo
T C <lhasSubTitle™.T
TitleInfo C >0hasSubTitle.SubTitle
T C VhasSubTitleValue.xsd:string
SubTitle C 3hasSubTitleValue.xsd:string
SubTitle C >0hasSubTitleValue.xsd:string
T C VhaslLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T
SubTitle C >0haslLanguageAttributes.LanguageAttributes
JhasPartNumber. T C TitleInfo
T C vhasPartNumber.PartNumber
PartNumber C JhasPartNumber™ .TitleInfo
T C <1lhasPartNumber—.T
TitleInfo C >0hasPartNumber.PartNumber
T C vhasPartNumberValue.xsd:string
PartNumber C 3hasPartNumberValue.xsd:string
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hasPartName—)@ hasLanguageAttributes
hasPartNameValue

haslgnorableTitlePart IgnorableTitlePart
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PartNumber C >0hasPartNumberValue.xsd:string
T C vhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T
PartNumber C >0haslLanguageAttributes.LanguageAttributes
JhasPartName.T C Titlelnfo
T C VhasPartName.PartName
PartName C JhasPartName™.TitleInfo
T C <lhasPartName™.T
Titlelnfo C >0hasPartName.PartName
T C VhasPartNameValue.xsd:string
PartName C JhasPartNameValue.xsd:string
PartName C >0hasPartNameValue.xsd:string
T C vhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
PartName C >0hasLanguageAttributes.LanguageAttributes
JhaslgnorableTitlePart. T C TitleInfo
T C VhaslgnorableTitlePart.IlgnorableTitlePart
IgnorableTitlePart C 3haslgnorableTitlePart™ . TitleInfo
T C <lhaslgnorableTitlePart™.T
TitleInfo C >0haslgnorableTitlePart.NonSort
T C vhaslgnorableTitlePartValue.xsd:string
IgnorableTitlePart C ShaslgnorableTitlePartValue.xsd:string
IgnorableTitlePart C >0haslgnorableTitlePartValue.xsd:string
T C VhasSpaceHandlingTechnique.SpaceHandlingTechnique.txt
IgnorableTitlePart C JhasSpaceHandlingTechnique.SpaceHandlingTechnique.txt
IgnorableTitlePart C >0hasSpaceHandlingTechnique.SpaceHandlingTechnique.ixt
T C vhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
IgnorableTitlePart C >0hasLanguageAttributes.LanguageAttributes
T C VisContentSuppliedExternally.xsd:boolean
TitleInfo © >0isContentSuppliedExternally.xsd:boolean
T C VisPrimarylnstance.Usage.txt
TitleInfo © >0isPrimarylnstance.Usage.txt
T C VhasAltFormatAttributes.AltFormatAttributes
T C <lhasAltFormatAttributes. T
T C <lhasAltFormatAttributes™. T
Titlelnfo C >0hasAltFormatAttributes.AltFormatAttributes
T C VhasAuthorityInfo.AuthorityInfo
T C <1lhasAuthoritylnfo. T
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T C <tlhasAuthoritylnfo™. T

Titlelnfo C >0hasAuthorityInfo.AuthorityInfo
T C vhasTitleInfoType.(TitleInfoType.txt LI OtherTypelnfo)
TitleInfoType.txt C JhasTitleInfoType ™ .TitleInfo

TitleInfo £ >0hasTitleInfoType.TitlelnfoType.txt

OtherTypelnfo C JhasTitleInfoType ™ .TitleInfo
TitleInfo C >0hasTitleInfoType.OtherTypelnfo
Titlelnfo C Elementinfo

2.2.2.2 Explanations
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TitleInfo is a sub-class of ElementInfo



2.3 Name Module

2.3.1 Overview

Name module is used to represent names of person, organization, or conference associated with the re-
source. There can be multiple names associated with a resource. Detailed information such as name part
(First Name, Middle Name, Last Name), different display forms can also be specified.

)
hasNameType —)rNameType.txtJ

e i
isPrimaryInstanceg)f Usage.txt |

————
hasAuthoritylnfo —)rA

hasNameldentifier Nameldentifier > Identifier_'l

hasDisplayForm DisplayForm hasLanguageAttribute

hasDispIayFormVaIue

hasDescription hasLanguageAttribute ——>»] LanguageAttributes |

hasDescriptionVaIue

hasEtal hasLanguageAttribute
hasRoleUnderName
hasEtalValue

.r;«gentRoI_e'! hasRoleType —)‘RoleType.txg

hasAssociatedPrimaryName

hasAssociatedName

hasName hasAuthoritylnfo —"i"ﬂﬂt‘ﬂ‘fi'

——

providesAgentRole  hasLanguageAttributes—>| LanguageAttributes |

Figure 2.3: The schema diagram for the Name Module.

2.3.2 Formalization

2.3.2.1 Axioms

T C VhasAssociatedName.Name 1)
T C <1lhasAssociatedName™.T (2)
MODSItem C >0hasAssociatedName.Name (3)
T C VhasAssociatedPrimaryName.Name 4)
T C <lhasAssociatedPrimaryName.T (5)
T C <1lhasAssociatedPrimaryName™.T (6)



MODSItem C >0hasAssociatedPrimaryName.Name
JhasNamePart. T C Name
T C VhasNamePart.NamePart
Name C JhasNamePart.NamePart
NamePart C JhasNamePart™ .Name
T C <lhasNamePart™.T
Name C >0hasNamePart.NamePart
T C VhasNamePartValue.xsd:string
NamePart C JhasNamePartValue.xsd:string
NamePart C >0hasNamePartValue.xsd:string
T C YhasNamePartType.NamePartType.txt
NamePart C >0hasNamePartType.NamePartType.txt
JhasNameldentifier. T C Name
T C VhasNameldentifier.Nameldentifier
Nameldentifier C JhasNameldentifier”.Name
T C <lhasNameldentifier . T
Name C >0hasNameldentifier.Nameldentifier
JhasDisplayForm.T C Name
T C vhasDisplayForm.DisplayForm
DisplayForm C 3hasDisplayForm™.Name
T C <1hasDisplayForm.T
T C <lhasDisplayForm™.T
Name C >0hasDisplayForm.DisplayForm
T C VhasDisplayFormValue.xsd:string
DisplayForm C JhasDisplayFormValue.xsd:string
DisplayForm C >0hasDisplayFormValue.xsd:string
T C VhaslLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhasLanguageAttributes™. T
DisplayForm C >0hasLanguageAttributes.LanguageAttributes
T C VhasDescription.Description
T C <1lhasDescription™. T
Name C >0hasDescription.Description
T C VhasDescriptionValue.xsd:string
Description C JhasDescriptionValue.xsd:string
Description = >0hasDescriptionValue.xsd:string
T C VhaslLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <1lhaslLanguageAttributes™. T
Description C >0hasLanguageAttributes.LanguageAttributes
T C vhasEtal.Etal
Etal C JhasEtal™.Name
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T C <lhasEtal".T
Name C >0hasEtal.Etal
T C VhasEtalValue.xsd:string
Etal C JhasEtalValue.xsd:string
Etal C >0hasEtalValue.xsd:string
T C VhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™. T
Etal C >0hasLanguageAttributes.LanguageAttributes
T C YhasNameType.NameType.ixt
Name C >0hasNameType.NameType.ixt
T LC VisPrimarylnstance.Usage.txt
Name C >0isPrimarylnstance.Usage.ixt
T C VhasAuthorityInfo.AuthorityInfo
T C <1lhasAuthoritylnfo.T
T C <lhasAuthoritylnfo™.T
Name C >0hasAuthoritylnfo.Authoritylnfo
T C VhasName.Name
Organization C JhasName.Name
T C <lhasName.T
T C <lhasName™.T
Organization C >0hasName.Name
T C VhasLinkAttributes.LinkAttributes
T C <1lhasLinkAttributes. T
T C <lhasLinkAttributes™. T
Organization C >0hasLinkAttributes.LinkAttributes
T C VprovidesAgentRole.AgentRole
T C <1providesAgentRole™.T
Organization C >0providesAgentRole.AgentRole
JhasRoleUnderName.Name C AgentRole
T C VYhasRoleUnderName.Name
AgentRole C >0hasRoleUnderName.Name
T C VhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <1lhaslLanguageAttributes™.T
AgentRole C >0hasLanguageAttributes.LanguageAttributes
T C VhasAuthoritylnfo.AuthorityInfo
T C <lhasAuthoritylnfo.T
T C <lhasAuthoritylnfo™.T
AgentRole C >0hasAuthorityInfo.AuthorityInfo
T C VhasRoleType.RoleType.txt
AgentRole C >0hasRoleType.RoleType.txt
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2.3.2.2 Explanations

VRN A PN

Range

Inverse Functionality
Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology
Domain

Range

Existential

. Inverse Existential
. Inverse Functionality
. Structural Tautology

Range

. Existential
. Structural Tautology

Range

. Structural Tautology
. Domain

. Range

. Inverse Existential

. Inverse Functionality
. Structural Tautology

Domain

. Range

. Inverse Existential

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Existential

. Structural Tautology
. Range

Functionality

. Inverse Functionality
. Structural Tautology

Range

. Inverse Functionality
. Structural Tautology
. Range

. Existential

. Structural Tautology

NamePart C Elementinfo
NamePart C —(3hasLinkAttributes.3hasID.T)
NamePart C —(3hasLinkAttributes.3hasIDRef.T)
NamePart C —(3hasLinkAttributes.3hasXlink.T)
NamePart C —(3hasLinkAttributes.3hasNameTitleGroup.T)
Nameldentifier C |dentifier
Name C Elementinfo

43. Range

44. Functionality

45. Inverse Functionality
46. Structural Tautology
47. Range

48. Inverse Existential
49. Inverse Functionality
50. Structural Tautology
51. Range

52. Existential

53. Structural Tautology
54. Range

55. Functionality

56. Inverse Functionality
57. Structural Tautology
58. Range

59. Structural Tautology
60. Range

61. Structural Tautology
62. Range

63. Functionality

64. Inverse Functionality
65. Structural Tautology
66. Range

67. Existential

68. Functionality

69. Inverse Functionality
70. Structural Tautology
71. Range

72. Functionality

73. Inverse Functionality
74. Structural Tautology
75. Range

76. Inverse Functionality
77. Structural Tautology
78. Scoped Domain

79. Range

80. Structural Tautology
81. Range

82. Functionality

83. Inverse Functionality
84. Structural Tautology
85. Range

86. Functionality

87. Inverse Functionality
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. Structural Tautology

. Range

. Structural Tautology

. NamePart is a sub-class of ElementInfo

. NamePart does not have a hasLinkAttributes

property which has a hasID property

. NamePart does not have a hasLinkAttributes

property which has a hasIDRef property

Classification Module

2.4.1 Overview

94.

95.

13

NamePart does not have a hasLinkAttributes
property which has a hasXlink property

NamePart does not have a hasLinkAttributes
property which has a hasNameTitleGroup

property

. Nameldentifier is a sub-class of Identifier
97.

Name is a sub-class of ElementInfo

Classification Module is intended to take on values that uniquely refers to a scheme of coding and orga-
nizing resources which help to indicate the subject for the resource under description. There can be an
Authority associated to dictate what values are to be taken on by the Classification module as well as a
specification of what method is used to generate the unique classification value.

" Elementinfo )

Elementinfo

__K__J

Classification

hasClassification

MODSItem

hasValueAsString

A ¥
hasCIassificationVaIueGenerator
hasEditionAsString

Y
hasAuthorityInf04)[ Authoritylnfo |

S —

isPrimaryInstance—)f usage.txt_}

— —— — —

Figure 2.4: The schema diagram for the Classification.

2.4.2 Formalization

2.4.21 Axioms

T C VhasClassfication.Classification
T C <1lhasClassfication™.T

1)
)



MODSItem C >0hasClassfication.Classification

T C vhasAuthoritylnfo.AuthorityInfo

T C <lhasAuthorityInfo.T

T C <lhasAuthoritylnfo™. T

Classification = >0hasAuthorityInfo.AuthorityInfo

T L VisPrimarylnstance.Usage.txt

Classification = >0isPrimarylnstance.Usage.txt

T C VhasEditionAsString.xsd:string
Classification = >0hasEditionAsString.xsd:string

T C VhasValueAsString.xsd:string

Classification = JhasValueAsString.xsd:string

Classification C >0hasValueAsString.xsd:string

T C vhasClassificationValueGenerator.xsd:string
Classification C >0hasClassificationValueGenerator.xsd:string

Classification C ElementInfo

Classification C —(3hasLinkAttributes.3hasXlink.T)
Classification C —(3hasLinkAttributes.3hasNameTitleGroup.T)

2.4.2.2 Explanations

2.5

O XN UT L=

Range

Inverse Functionality
Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology
Range

Structural Tautology
Range

Structural Tautology

. Range

Abstract Module

2.5.1 Overview

13.
14.
15.
16.
17.
18.

19.

’D:/-\A/-\A/-\/-\/-\
S 0 0 Ny O U B~ W

e e e e e e N e
O 0 NI O U1 b= W N =
PN S > b N s s D S s

Existential

Structural Tautology

Range

Structural Tautology

Classification is a sub-class of ElementInfo
Classification does not have a hasLinkAt-
tributes property which has a hasXlink prop-
erty.

Classification does not have a hasLinkAt-
tributes property which has a hasNameTitle-
Group property.

Abstract Module is intended to outline a summary of the resource (e.g. if the resource under description
is a publication, then it refers to the Abstract section of the publication). Additionally, it may specify the
Language Attributes, Type, and any other Alternative Format available within the resource.

2.5.2 Formalization

2.5.2.1 Axioms

T C VhasAbstract.Abstract
T C <lhasAbstract™.T

MODSItem C >0hasAbstract.Abstract

T C VhasAlternativeFormatAttributes.AltFormatAttributes 4
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O E— — — —

| Elementinfo -J

e

hasAIternativeFormatAttributes—)r AltFormatAttributes 1
-

/— |sContentShareabIe—)w

Abstract |———hasAbstractText

hasAl:istract hasAbstractType

MODSItem

Figure 2.5: The schema diagram for the Abstract Module.

T C <1lhasAlternativeFormatAttributes. T (5)
T C <1lhasAlternativeFormatAttributes™. T (6)
Abstract C >0hasAlternativeFormatAttributes.AltFormatAttributes (7)
T C VisContentShareable.xsd:boolean (8)
Abstract C >0isContentShareable.xsd:boolean )
T C VhasAbstractText.xsd:string (10)
Abstract C JhasAbstractText.xsd:string (11)
Abstract C >0hasAbstractText.xsd:string (12)
T C VhasAbstractType.xsd:string (13)
Abstract C >0hasAbstractType.xsd:string (14)
Abstract C ElementInfo (15)
Abstract C —(3hasLinkAttributes.3hasNameTitleGroup. T) (16)

2.5.2.2 Explanations

NG ®N =

Range 8. Range

Inverse Functionality 9. Structural Tautology
Structural Tautology 10. Range

Range 11. Existential
Functionality 12. Structural Tautology
Inverse Functionality 13. Range

Structural Tautology 14. Structural Tautology
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15. Abstract is a sub-class of ElementInfo property which has a hasNameTitleGroup
16. Abstract does not have a hasLinkAttributes property.

2.6 Note Module

2.6.1 Overview

This module is intended to outline any general textual information relating to the resource.

P EE— — — —

| Elementinfo |

— — — —

/ hasNoteType

Note hasValueAsString

hasNote hasNoteTypeURI

MODSItem

Figure 2.6: The schema diagram for the Note Module.

2.6.2 Formalization

2.6.2.1 Axioms

T C VYhasNoteTypeURI.xsd:anyURI ©
Note C >0hasNoteTypeURI.xsd:anyURI
Note C Elementinfo
Note C —(3hasLinkAttributes.3hasNameTitleGroup.T) (12

—~~ ~
[
- O

T C VhasNote.Note 1)

T C <lhasNote™.T (2)
MODSItem C >0hasNote.Note 3)
T C VhasNoteType.xsd:string 4)
Note C >0hasNoteType.xsd:string (5)
T C VhasValueAsString.xsd:string (6)
Note C JhasValueAsString.xsd:string (7)
Note C >0hasValueAsString.xsd:string (8)
)

)

)

)
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2.6.2.2 Explanations

1. Range 8. Structural Tautology

2. Inverse Functionality 9. Range

i' IS{tarECZural Tautology 10. Structural Tautology

5: Stru%tural Tautology 11. Note is a sub-class of ElementInfo

6. Range 12. Note does not have a hasLinkAttributes prop-
7. Existential erty which has a hasNameTitleGroup property.

2.7 Target Audience Module

2.7.1 Overview

Target Audience Module is used to specify the intellectual level of the audience for which the resource is
intended. The value (e.g. adolescent, adult, kindergarten) it takes on is dictated by an Authority.

rEIementInfo )
— — — —
/hasAIternativeFormatAttributes—)l AltFormatAttributes |
e e
TargetAudience hasAuthorityInf04)r AuthorityInfo )

hasT Audi
as argei udience hasValueAsString

MODSItem

Figure 2.7: The schema diagram for the Target Audience Module.

2.7.2 Formalization

2.7.2.1 Axioms

T C VhasTargetAudience.TargetAudience (1)

T C <lhasTargetAudience™.T )

MODSIltem C >0hasTargetAudience.TargetAudience (3)

T C VhasAlternativeFormatAttributes.AltFormatAttributes 4)

T C <1lhasAlternativeFormatAttributes. T (5)

T C <1lhasAlternativeFormatAttributes™. T (6)
TargetAudience C >0hasAlternativeFormatAttributes.AltFormatAttributes (7)
T C VhasAuthoritylnfo.Authoritylnfo (8)



T C <lhasAuthoritylnfo.T )
T C <lhasAuthoritylnfo™. T (10)
TargetAudience C >0hasAuthorityInfo.Authoritylnfo (11)
T C VhasValueAsString.xsd:string (12)
TargetAudience C JhasValueAsString.xsd:string (13)
TargetAudience C >0hasValueAsString.xsd:string (14)
TargetAudience C Elementinfo (15)
TargetAudience C —(3hasLinkAttributes.3hasXlink.T) (16)
TargetAudience C —(3hasLinkAttributes.3hasNameTitleGroup. T) 17)

2.7.2.2 Explanations

2.8 MODS Extension Module

2.8.1 Overview

1. Range 12.
2. Inverse Functionality 13
3. Structural Tautology 14
4. Range 15
5. Functionality '
6. Inverse Functionality 16.
7. Structural Tautology

8. Range

9. Functionality 17.
10. Inverse Functionality

11. Structural Tautology

Range

. Existential
. Structural Tautology

TargetAudience is a sub-class of ElementInfo
TargetAudience does not have a hasLinkAt-
tributes property which has a hasXlink prop-
erty.

TargetAudience does not have a hasLinkAt-
tributes property which has a hasNameTitle-
Group property.

To allow elements that are not part of MODS description, the MODS Extension Module is used - outlining

the additional information as string.

2.8.2 Formalization

2.8.2.1 Axioms

T C VhasMODSExtension.MODSExtension (1
T C <1hasMODSExtension™.T
MODSItem C >0hasMODSExtension.MODSEXxtension
T C YhasTypeOfMODSEXxtension.xsd:string
MODSExtension C >0hasTypeOfMODSEXxtension.xsd:string
T C VhasMODSExtensionInfo.xsd:string
MODSEXxtension C 3hasMODSExtensionInfo.xsd:string
MODSEXxtension C >0hasMODSExtensionInfo.xsd:string

MODSEXxtension C Elementinfo
MODSExtension T
MODSExtension C

=(
=(
MODSEXxtension = —(
=(

JhasLinkAttributes.3hasXlink.T)
JhasLinkAttributes.3hasAltRepGroup.T)
C —(3hasLinkAttributes.3hasNameTitleGroup.T)
MODSEXxtension C —(3hasLanguageAttributes. T)
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—— —— —

“
| Elementinfo J

MODSExtension hasMODSExtensionInfo

hasMODSExtensionx hasTypeOfMODSExtension

MODSItem

Figure 2.8: The schema diagram for the MODS Extension Module.

2.8.2.2 Explanations

11.
12.

13.

2.9

O RN PN

Range

Inverse Functionality

Structural Tautology

Range

Structural Tautology

Range

Existential

Structural Tautology

MODSEXxtension is a sub-class of ElementInfo

MODSExtension does not have a hasLinkAttributes property which has a hasXlink property.
MODSExtension does not have a hasLinkAttributes property which has a hasAltRepGroup property.
MODSEXxtension does not have a hasLinkAttributes property which has a hasNameTitleGroup prop-
erty.

MODSExtension does not have a hasLanguageAttribute property.

Location Module

2.9.1 Overview

Location module is used to specify Physical and/or Electronic location of the resource under description.
Sub-elements such as Physical Location, Shelf Locator is used to specify the institution/repository and
shelfmark that indicates the location identifier of a copy. Holding Simple is used to convey additional
information such as a specific tangible instance of a resource, physical form of resource, URL, etc. If it
requires elements outside MODS description, then a property hasModsExternalCopySpecificInformation is
used to express them as string.
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é

hasPhysicalLocationValue

{>r Elementinfo ]

—— ——

mmmy

hasAuthoritylnfo —)rAuthorityInf
{>r Elementinfo |
)

hasLocationType

isAvailableAt d
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S
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|
|
|
|
|

hasNote 4).
hasDispIayLabeI

—_
isPrimarylnstance—>»|  usage.txt |

—— — ——

hasUrl hasUrIVaIue
hasModsExternalCopySpecificinformation

R a)
hasLanguageAttributes —)r[anguageAttributesJ

Location

hasModsAssociatedCopySpecificinformation

-~
hasAuthoritylnfo —>rAuthority|nfo )

hasFormType

R e a)
hasLanguageAttributes -)rfangua\geAttributesJ

hasSublocation hasSubLocationVaIue

R n)
hasLanguageAttributes -)rfanguageAttributesJ

isOfForm PhyscialForm

i

Y
[ HoldingSimple

hasCopylnformation

hasShelfLocator hasShelfLocatorValue

i
:

é

hasElectronicLocator

[ Copylnformation ]—hasNote Note {>r Elementl fo_]

ﬁ

é

hasNoteValue
hasAssociatedEnumerationAndChronology

-
hasUnitType UnitType.txt )

T )
[ EnumerationAndChronology ]— hasLanguageAttributes —)r:anguageAttributesJ

hasEnumerationAndChronolo Value—).
hasltemldentifier 9y Csdistring)

| ;Wﬂ\]i hasldentifierType

hasltemldentifierValue

it

Figure 2.9: The schema diagram for the Location Module.



2.9.2 Formalization

2.9.21 Axioms

T C VisAvailableAt.Location
T C <lisAvailableAt™.T
MODSItem C >0isAvailableAt.Location
JhasPhysicalLocation.T C Location
T C VhasPhysicalLocation.PhysicalLocation
PhysicalLocation C 3hasPhysicalLocation™.Location
T C <1lhasPhysicalLocation™.T
Location C >0hasPhysicalLocation.PhysicallLocation
T C VhaslLocationType.xsd:string
PhysicalLocation C >0hasLocationType.xsd:string
T C vhasAuthoritylnfo.AuthorityInfo
T C <lhasAuthorityInfo.T
T C <tlhasAuthoritylnfo™.T
PhysicalLocation = >0hasAuthoritylnfo.Authoritylnfo
T C vhasPhysicalLocationValue.xsd:string
PhysicalLocation = JFhasPhysicallLocationValue.xsd:string
PhysicalLocation C >0hasPhysicalLocationValue.xsd:string
T C vhasShelfLocator.ShelfLocator
ShelfLocator C 3hasShelfLocator™.Location
T C <lhasShelfLocator™.T
Location C >0hasShelfLocator.ShelfLocator
T C VhasShelfLocatorValue.xsd:string
ShelfLocator C JhasShelfLocatorValue.xsd:string
ShelfLocator = >0hasShelfLocatorValue.xsd:string

T C vhasLanguageAttributes.LanguageAttributes

T C <lhaslLanguageAttributes. T
T C <lhaslLanguageAttributes™.T

ShelfLocator C >0hasLanguageAttributes.LanguageAttributes

T C VhasUrl.Url
Url C 3hasUrl™ .Location
T C <lhasUrl~.T
Location = >0hasUrl.Url

T C vhasResourceTypeUponAccess.ResourceType.ixt
Url C >0hasResourceTypeUponAccess.ResourceType.txt

T C vhasNote.xsd:string
Url C >0hasNote.xsd:string

T C VhasDiplaylLabel.xsd:string
Url C >0hasDiplayLabel.xsd:string
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T C VisPrimarylnstance.Usage.ixt
Url C >0isPrimarylnstance.Usage.txt
T C vhasDatelLastAccessed.xsd:string
Url C >0hasDatelLastAccessed.xsd:string
T C VhasUrlValue.xsd:anyURI
Url C JhasUrlValue.xsd:anyURI
Url C >0hasUrlValue.xsd:anyURI
T C vYhasModsAssociatedCopySpecificlnformation.HoldingSimple
HoldingSimple C JhasModsAssociatedCopySpecificinformation™.Location
T C <1lhasModsAssociatedCopySpecificinformation™. T
Location C >0hasModsAssociatedCopySpecificinformation.HoldingSimple
T C vhasCopyInformation.Copylnformation
HoldingSimple C 3hasCopyInformation.CopyInformation
CopyInformation C 3hasCopyInformation™.HoldingSimple
T C <1lhasCopyInformation™.T
HoldingSimple C >0hasCopyInformation.CopyInformation
JisOfForm.T C Copylnformation
T C VisOfForm.PhysicalForm
PhysicalForm C JisOfForm™.CopyInformation
T C <1isOfForm™.T
Copylnformation = >0isOfForm.PhysicalForm
T C VhaslLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
PhysicalForm C >0hasLanguageAttributes.LanguageAttributes
T C vhasAuthoritylnfo.AuthorityInfo
T C <lhasAuthoritylnfo.T
T C <thasAuthoritylnfo™.T
PhysicalForm C >0hasAuthorityInfo.Authoritylnfo
T C VhasFormType.xsd:string
PhysicalForm C >0hasFormType.xsd:string
JhasSublocation. T C Copylnformation
T C VhasSublocation.SubLocation
SubLocation C JhasSublocation™.Copylnformation
T C <lhasSublocation™.T
Copylnformation C >0hasSublocation.SubLocation
T C vhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
Sublocation C >0hasLanguageAttributes.LanguageAttributes
T C vhasSubLocationValue.xsd:string
SubLocation C JhasSubLocationValue.xsd:string
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SubLlocation C >0hasSubLocationValue.xsd:string (81)
T C VhasShelfLocator.ShelfLocator (82)
ShelfLocator C JhasShelfLocator™.Copylnformation (83)
T C <1lhasShelfLocator™.T (84)
Copylnformation C >0hasShelfLocator.ShelfLocator (85)
T C VhasShelfLocatorValue.xsd:string (86)
ShelfLocator C JhasShelfLocatorValue.xsd:string (87)
ShelfLocator C >0hasShelfLocatorValue.xsd:string (88)
T C vhaslLanguageAttributes.LanguageAttributes (89)
T C <lhasLanguageAttributes. T (90)
T C <lhasLanguageAttributes™. T 91)
ShelfLocator C >0haslLanguageAttributes.LanguageAttributes (92)
T C VhasElectronicLocator.xsd:anyURI (93)
Copylnformation C >0hasElectronicLocator.xsd:anyURI (94)
T C VhasNote.Note (95)
T C <lhasNote™.T (96)
CopyInformation T >0hasNote.Note 97)
JhasAssociatedEnumerationAndChronology. T C Copylnformation (98)
T C vhasAssociatedEnumerationAndChronology.EnumerationAndChronology
99)
EnumerationAndChronology C JhasAssociatedEnumerationAndChronology ~.CopyInformation (100)
T C <lhasAssociatedEnumerationAndChronology . T (101)
Copylnformation = >0hasAssociatedEnumerationAndChronology.EnumerationAndChronology
(102)
T C VhasUnitType.UnitType.txt (103)
EnumerationAndChronology C 3hasUnitType.UnitType.txt (104)
EnumerationAndChronology C >0hasUnitType.UnitType.txt (105)
T C vhasLanguageAttributes.LanguageAttributes (106)
T C <lhasLanguageAttributes. T (107)
T C <lhaslLanguageAttributes™.T (108)
EnumerationAndChronology C >0hasLanguageAttributes.LanguageAttributes (109)
T C vYhasEnumerationAndChronologyValue.xsd:string (110)
EnumerationAndChronology = JhasEnumerationAndChronologyValue.xsd:string (111)
EnumerationAndChronology = >0hasEnumerationAndChronologyValue.xsd:string (112)
T C Vhasltemldentifier.ltemldentifier (113)
Itemldentifier C Jhasltemldentifier”.Copylnformation (114)
T C <lhasltemldentifier. T (115)
T C <lhasltemldentifier”.T (116)
CopyInformation C >0hasltemldentifier.ltemldentifier (117)
T C VhasldentifierType.xsd:string (118)
Itemldentifier © >0hasldentifierType.xsd:string (119)
T C vhasltemldentifierValue.xsd:string (120)



Itemldentifier C 3hasltemldentifierValue.xsd:string
Itemldentifier C >0hasltemldentifierValue.xsd:string

Location C >0hasModsExternalCopySpecificInformation.xsd:string
Location C Elementinfo

Location C —(3hasLinkAttributes.3hasXlink.T)
Location C —(3hasLinkAttributes.GhasNameTitleGroup.T)

PhysicalLocation C Elementinfo

PhysicallLocation C —(3hasLinkAttributes.3hasID. T)

PhysicalLocation C
PhysicalLocation C
PhysicalLocation C

29.2.2 Explanations

00N PN

Range

Inverse Functionality
Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Structural Tautology

. Range
. Functionality
. Inverse Functionality

Structural Tautology

. Range
. Existential

Structural Tautology

. Range

. Inverse Existential

. Inverse Functionality
. Structural Tautology
. Range

. Existential

Structural Tautology

. Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Inverse Existential

. Inverse Functionality
. Structural Tautology
. Range

Structural Tautology

. Range
. Structural Tautology

Range

38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

JhasLinkAttributes.3hasIDRef. T)
JhasLinkAttributes.3hasAltRepGroup.T)
JhasLinkAttributes.3hasNameTitleGroup.T)

Structural Tautology
Range

Structural Tautology
Range

Structural Tautology
Range

Existential

Structural Tautology
Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Existential

Inverse Existential
Inverse Functionality
Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Functionality
Inverse Functionality
Structural Tautology
Range

Functionality
Inverse Functionality
Structural Tautology
Range

Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Functionality
Inverse Functionality
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78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

Structural Tautology
Range

Existential

Structural Tautology
Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology
Range

Structural Tautology
Range

Inverse Functionality
Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology

110.
111.
112.
113.
114.
115.
116.
117.
118.
1109.
120.
121.
122.
123.
124.
125.

126.

127.

128.

129.

130.

131.

2.10 Resource Physical Description Module

2.10.1 Overview

25

Range

Existential

Structural Tautology

Range

Inverse Existential

Functionality

Inverse Functionality

Structural Tautology

Range

Structural Tautology

Range

Existential

Structural Tautology

Structural Tautology

Location is a sub-class of ElementInfo
Location does not have a hasLinkAttributes
property which has a hasXlink property.
Location does not have a hasLinkAttributes
property which has a hasNameTitleGroup
property.

PhysicalLocation is a sub-class of ElementInfo
PhysicalLocation does not have a hasLinkAt-
tributes property which has a haslID property.
PhysicalLocation does not have a hasLinkAt-
tributes property which has a hasIDRef prop-
erty.

PhysicalLocation does not have a hasLinkAt-
tributes property which has a hasAltRepGroup
property.

PhysicalLocation does not have a hasLinkAt-
tributes property which has a hasNameTitle-
Group property.

Resource Physical Description Module outlines physical characteristics of the resource such as physical
form/medium (e.g. - electronic, photoprint), material, data representation using ReformattingQuality (e.g.
image/jpeg, text/xml), measurements and units.

2.10.2 Formalization

2.10.2.1 Axioms

T C VhasResourcePhysicalDescription.ResourcePhysicalDescription

D

T C <lhasResourcePhysicalDescription™.T (2)

MODSItem C >0hasResourcePhysicalDescription.ResourcePhysicalDescription

(©)

JhasPhysicalRepresentationOf. T C ResourcePhysicalDescription 4)

T C vhasPhysicalRepresentationOf.PhysicalForm (5)
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(CEiementinfo hasFormType —>{ FormType.txt )

hasPhysicalRepresentationOf hasAuthorityInfo—)( Authoritylnfo |

hasDigitalRepresentationOfType »{ InternetMediaType

hasExtentVaIue
hasExtentUnit—)[ Enz.bzl

hasAmountDescription

[ResourcePhysicaIDescription]

; o
hasPhysicalDescription ~ NhasGeneralinformation —> _Note

Figure 2.10: The schema diagram for the Resource Physical Description Module.

PhysicalForm C JhasPhysicalRepresentationOf " .ResourcePhysicalDescription

(6)
T C <1lhasPhysicalRepresentationOf . T (7)
ResourcePhysicalDescription C >0hasPhysicalRepresentationOf.PhysicalForm (8)
JhasFormType.T C PhysicalForm )
PhysicalForm C >0hasFormType.FormType.txt (10)
T C VhasAuthorityInfo.AuthorityInfo (11)
T C <thasAuthoritylnfo. T (12)
T C <lhasAuthoritylnfo™.T (13)
PhysicalForm C >0hasAuthorityInfo.AuthorityInfo (14)
T C VhasLanguageAttributes.LanguageAttributes (15)
T C <lhaslLanguageAttributes. T (16)
T C <lhaslLanguageAttributes™.T 17)
PhysicalForm C >0hasLanguageAttributes.LanguageAttributes (18)
JhasDigitalRepresentationOfType. T C ResourcePhysicalDescription (19)
T C vhasDigitalRepresentationOfType.InternetMediaType (20)

InternetMediaType C 3hasDigitalRepresentationOfType ™ .ResourcePhysicalDescription
(21)
T C <lhasDigitalRepresentationOfType ™. T (22)
ResourcePhysicalDescription C >0hasDigitalRepresentationOfType.InternetMediaType (23)
T C VhasMediaType.InternetMediaType.txt (24)
InternetMediaType C 3hasMediaType.InternetMediaType.txt (25)



InternetMediaType C >0hasMediaType.InternetMediaType.txt
T C VhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™.T
InternetMediaType C >0hasLanguageAttributes.LanguageAttributes
T C vhasAmountDescription.PhysicalExtent
T C <lhasAmountDescription™.T
ResourcePhysicalDescription C >0hasAmountDescription.PhysicalExtent
T C VhasExtentValue.xsd:string
PhysicalExtent C JhasExtentValue.xsd:string
PhysicalExtent C >0hasExtentValue.xsd:string
T C VhasExtentUnit.Unit.txt
PhysicalExtent C >0hasExtentUnit.Unit.txt
T C VhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
PhysicalExtent C >0hasLanguageAttributes.LanguageAttributes
T C VisContentSuppliedExternally.xsd:boolean
PhysicalExtent C >0isContentSuppliedExternally.xsd:boolean
JhasGenerallnformation. T = ResourcePhysicalDescription
T C VhasGenerallnformation.Note
Note C JhasGenerallnformation™ .ResourcePhysicalDescription
T C <1lhasGenerallnformation™. T
ResourcePhysicalDescription C >0hasGenerallnformation.Note
T C VhasReformattingQuality.ReformattingQuality.txt
ResourcePhysicalDescription C >0hasReformattingQuality.ReformattingQuality.txt
T L VhasDigitalOriginMethod.DigitalOrigin.txt
ResourcePhysicalDescription C >0hasDigitalOriginMethod.DigitalOrigin.txt
ResourcePhysicalDescription C Elementinfo
ResourcePhysicalDescription C —(3hasLinkAttributes.3hasNameTitleGroup.T)

2.10.2.2 Explanations

O XN LN

[ S
N = o

Range 13. Inverse Functionality

Inverse Functionality 14. Structural Tautology

Structural Tautology 15. Range

Domain 16. Functionality

Range 17. Inverse Functionality

Inverse Existential 18. Structural Tautology

Inverse Functionality 19. Domain

Structural Tautology 20. Range

Domain 21. Inverse Existential

Structural Tautology 22. Inverse Functionality

Range 23. Structural Tautology
. Functionality 24. Range
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25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

2.11 Related Item Module

Existential

Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

Structural Tautology
Range

Functionality

Inverse Functionality

2.11.1 Overview

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
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Structural Tautology

Range

Structural Tautology

Domain

Range

Inverse Existential

Inverse Functionality

Structural Tautology

Range

Structural Tautology

Range

Structural Tautology
ResourcePhysicalDescription is a sub-class of
ElementInfo

ResourcePhysicalDescription does not have a
hasLinkAttributes property which has a has-
NameTitleGroup property

This module is to be used when a MODS Item under description is needs to be referenced by other MODS
Items (e.g. a publication may be related to another publication).

MODSItem
A

isRelatedTo

hasRelatedltemType —)rReIatedltemType.txﬂ

/

Relateditem J——hasRelatedltemType —)l’?)therTypelnfo ]

——————

— e — —

has Relatedltemx hasLinkAttributes —)I'T_iEAFriEt; |

MODSItem

—— s . —

Figure 2.11: The schema diagram for the Related Item Module.



2.11.2 Formalization

2.11.2.1 Axioms

T C VhasRelatedltem.Relatedltem
MODSItem C >0hasRelatedltem.Relatedltem
T C VisRelatedTo.ltem
Relatedltem C dJisRelatedTo.ltem
MODSItem C disRelatedTo™ .Relatedltem
Relatedltem C >0isRelatedTo.ltem

T C VhasRelatedltemType.(RelatedltemType.txt LI OtherTypelnfo)

Relatedltem C >0hasRelatedltemType.RelatedltemType.txt
Relatedltem C >0hasRelatedltemType.OtherTypelnfo

T C VhasLinkAttributes.LinkAttributes

T C <lhasLinkAttributes. T

T C <1lhasLinkAttributes™.T
Relatedltem T >0hasLinkAttributes.LinkAttributes
Relatedltem C —(3hasLinkAttributes.3hasAltRepGroup.T)
Relatedltem C —(3hasLinkAttributes.3hasNameTitleGroup.T)

2.11.2.2 Explanations
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1. Range 11. Functionality

2. Structural Tautology 12. Inverse Functionality

i' Ea,ni‘t;e Hal 13. Structural Tautology

5' hi(\iresr; Eaxistential 14. RelatedItem does not have a hasLinkAttributes
6. Structural Tautology pr:)perty which has a hasAltRepGroup prop-
7. Range erty.

8. Structural Tautology 15. RelatedItem does not have a hasLinkAttributes
9. Structural Tautology property which has a hasNameTitleGroup
10. Range property.

2.12 Alternative Format Attributes Module

2.12.1 Overview

In cases where an alternative format of equivalent content is available elsewhere, AltFormatAttributes mod-
ule is used to reference the alternative format using a URI, additionally it may also specify the content type

that is being referenced.

2.12.2 Formalization

2.12.2.1 Axioms

T C VhasAltFormatAttributes.AltFormatAttributes

T C <1lhasAltFormatAttributes . T

T C >0hasAltFormatAttributes.AltFormatAttributes

T C VhasAlternativeFormat.xsd:anyURI
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| hasAIternativeFormat

AltFormatAttributes

hasAltFormatAttributes

Thing

Figure 2.12: The schema diagram for the Alternative Format Attributes Module.

AltFormatAttributes C 3hasAlternativeFormat.xsd:anyURI (5)
AltFormatAttributes C >0hasAlternativeFormat.xsd:anyURI (6)

T C VhasContentType.xsd:string (7)
AltFormatAttributes C >0hasContentType.xsd:string (8)

2.12.2.2 Explanations

1. Range 5. Existential

2. Inverse Functionality 6. Structural Tautology
3. Structural Tautology 7. Range

4. Range 8. Structural Tautology

2.13 Language Module

2.13.1 Overview

Language Module specifies the general Language and Script used to express the content of the resource.
This is different from the Language Attributes in the sense that Language Attributes specifies language on
elements and sub-elements level only whereas the Language Module references the language of the entire
resource in general.

2.13.2 Formalization

2.13.2.1 Axioms

T C VhasLanguage.Language (1)

T C <lhasLanguage™.T (2)
MODSItem C >0haslLanguage.Language (3)
T C VisAssociatedWithResourcePart.xsd:string 4)
Language C >0isAssociatedWithResourcePart.xsd:string (5)
T C VhasLanguageTerm.Term (6)
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Elementinfo ]

.
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isAssociatedWithResourcePart
_——haslLanguageTerm )[ TermJ
Language hasScriptTerm )[ TermJ
. . NN N — 1
~———isPrimarylnstance usage.txtJ
hasLanguage
MODSItem
Figure 2.13: The schema diagram for the Language Module.
Language C JhasLanguageTerm.Term (7)
T C <lhasLanguageTerm™.T (8)
Language C >0hasLanguageTerm.Term 9)
T C VhasScriptTerm.Term (10)
T C <1lhasScriptTerm™.T (11)
Language C >0hasScriptTerm.Term (12)
T LC VisPrimarylnstance.Usage.txt (13)
Language C >0isPrimarylnstance.Usage.txt (14)
Language C Elementinfo (15)
Language C —(3hasLinkAttributes.3hasXlink.T) (16)
Language C —(3hasLinkAttributes.3hasNameTitleGroup.T) 17)
Language C —(3hasScripTerm.3hasAltRepGroup.T) (18)

2.13.2.2 Explanations

O RPN PN

Range

Inverse Functionality
Structural Tautology

Range

Structural Tautology

Range

Existential

Inverse Functionality
Structural Tautology

10.
11.
12.
13.
14.
15.
16.

Range

Inverse Functionality

Structural Tautology

Range

Structural Tautology

Language is a sub-class of ElementInfo
Language does not have a hasLinkAttributes
property which has a hasXlink property
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17. Language does not have a hasLinkAttributes  18. Language does not have a hasLinkAttributes
property which has a hasNameTitleGroup property which has a hasAltRepGroup prop-

property erty
214 Term Module

2.14.1 Overview

This is a helper module to be used in conjunction with the Language Module which represents the Author-
ity, Term Type (Language Term or Script Term) primarily.

_————
ﬁ hasAuthoritylnfo )r Authorityinfo |
_——mm
Term |———hasTermType )rTermType.txt J
A ¥
hasAltRepGroup
hasTerm hasLanguageAttributes HrLanguageAttributes ]
——"— e —————

Thing

Figure 2.14: The schema diagram for the Term Module.

2.14.2 Formalization

2.14.2.1 Axioms

T C <lhasAuthoritylnfo™.T 9
Term C >0hasAuthorityInfo.Authoritylnfo
T C VhasLanguageAttributes.LanguageAttributes

—~
—_
=]

T C YhasTerm.Term (1)
T C <lhasTerm™.T (2)
T C >0hasTerm.Term (3)
T C VhasTermType.TermType.txt 4)
T C <lhasTermType.T ®)
Term C >0hasTermType.TermType.txt (6)
T C VhasAuthoritylnfo.Authoritylnfo (7)
T C <1lhasAuthoritylnfo. T (8)
)

)

)

—~~
—_
—_



T C <lhasLanguageAttributes. T (12)
T C <lhasLanguageAttributes™. T (13)
Term C >0hasLanguageAttributes.LanguageAttributes (14)
T C VhasAltRepGroup.xsd:string (15)
Term C >0hasAltRepGroup.xsd:string (16)

2.14.2.2 Explanations

1. Range 9. Inverse Functionality
2. Inverse Functionality 10. Structural Tautology
3. Structural Tautology 11. Range

4. Range 12. Functionality

5. Functionality 13. Inverse Functionality
6. Structural Tautology 14. Structural Tautology
7. Range 15. Range

8. Functionality 16. Structural Tautology

215 Primary Topic Module

2.15.1 Overview

The Primary Topic module refers to the top-level-element Subject in the MODS XML Schema. It is used to
represent the focus of a work which may range across multiple topics. A subject may be relevant within
certain period of time which is expressed using TemporalReference. It may also have Title Information, Genre,
Geographic Information (GeographicSubject), map data indicating spatial coverage (Cartographics).

2.15.1.1 Axioms

T C vhasPrimaryTopic.PrimaryTopic (1

T C <lhasPrimaryTopic™.T (2
MODSItem C >0hasPrimaryTopic.PrimaryTopic (3
JhasTopic. T C Topic 4
T C VhasTopic.Topic (5

Topic C JhasTopic™ .PrimaryTopic (6

T C <thasTopic™.T (7
PrimaryTopic C >0hasTopic.Topic (8

T C VhasAuthorityInfo.AuthorityInfo ©

NN N S PN AN s b D S S L N NI

T C <lhasAuthoritylnfo. T (10
T C <1lhasAuthoritylnfo™. T (11
Topic C >0hasAuthoritylnfo.AuthorityInfo (12
T C VhaslLanguageAttributes.LanguageAttributes (13
T C <lhasLanguageAttributes. T (14
T C <lhaslLanguageAttributes™.T (15
Topic C >0haslLanguageAttributes.LanguageAttributes (16
T C vhasTopicValue.xsd:string 17
Topic C JhasTopicValue.xsd:string (18
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-
r Elementinfo )

T

)
>

hasTopic

hasTopicVaIue

— -
—— e — hasAuthorityInfo—)l Authoritylnfo
hasAuthoritylnfo ——)r Authoritylnfo“J _____ J

isPrimaryInstance—)l Usage.txt |
—_———— hasTemporaIVaIue

T T Ty
hasTemporalReference hasDateAttribute DateAttributes )
—_——

hasAuthorityInfo Authoritylnfo )

hasTitlelnfo——————] Titlelnfo |

hasName—)[_NameJ
P |

hasGenre4)[_GeﬂeJ

PrimaryTopic

isAssociatedWithOccupation hasOccupationVaIue

hasPrimaryTopic

MOoDSltem) N e e —— -

Figure 2.15: The schema diagram for the PrimaryTopic Module.

Topic C >0hasTopicValue.xsd:string (19
JhasTemporalReference. T C PrimaryTopic (20
T C vhasTemporalReference. TemporalReference (21
TemporalReference C JhasTemporalReference ™ .PrimaryTopic (22
T C <lhasTemporalReference™.T (23

PrimaryTopic C >0hasTemporalReference.TemporalReference (24

T C VhasDateAttribute.DateAttributes (25

T C <1lhasDateAttribute. T (26

T C <lhasDateAttribute™.T (27
TemporalReference C >0hasDateAttribute.DateAttributes (28
T C VhasAuthorityInfo.AuthorityInfo (29

T C <thasAuthorityInfo. T (30

T C <lhasAuthoritylnfo™. T (31
TemporalReference C >0hasAuthoritylnfo.AuthorityInfo (32
T C VhaslLanguageAttributes.LanguageAttributes (33

T C <lhaslLanguageAttributes. T (34

T C <lhaslLanguageAttributes™.T (35
TemporalReference C >0haslLanguageAttributes.LanguageAttributes (36

N N AN s S AN N P N N



T C VhasTemporalValue.xsd:string
TemporalReference C FhasTemporalValue.xsd:string
TemporalReference C >0hasTemporalValue.xsd:string

JdisAssociatedWithOccupation. T C PrimaryTopic

T L VisAssociatedWithOccupation.Occupation

Occupation C JisAssociatedWithOccupation™.PrimaryTopic
T C <lisAssociatedWithOccupation™.T

PrimaryTopic = >0isAssociatedWithOccupation.Occupation

T C VhasOccupationValue.xsd:string

Occupation C JhasOccupationValue.xsd:string

Occupation C >0hasOccupationValue.xsd:string

T C vhasAuthoritylnfo.AuthorityInfo

T C <lhasAuthoritylnfo. T

T C <1lhasAuthoritylnfo™. T

Occupation C >0hasAuthorityInfo.AuthorityInfo

T C vhaslLanguageAttributes.LanguageAttributes

T C <lhaslLanguageAttributes. T

T C <lhaslLanguageAttributes™.T

Occupation C >0hasLanguageAttributes.LanguageAttributes

T C VhasAuthoritylnfo.AuthorityInfo

T C <thasAuthorityInfo. T

T C <lhasAuthoritylnfo™. T

PrimaryTopic = >0hasAuthorityInfo.Authoritylnfo

JhasTitleInfo.T C PrimaryTopic
T C VhasTitlelnfo.TitleInfo
TitleInfo C 3hasTitleInfo™ .PrimaryTopic

T C <lhasTitlelnfo™.T

PrimaryTopic C >0hasTitleInfo.TitleInfo
T C VhasName.Name
T C <lhasName™.T

PrimaryTopic C >0hasName.Name
T C VhasGenre.Genre
T C <lhasGenre™.T

PrimaryTopic C >0hasGenre.Genre
T C vhasGeographicSubject.GeographicSubject
T C <lhasGeographicSubject™. T

PrimaryTopic C >0hasGeographicSubject.GeographicSubject
T C vhasCartographicSpecifications.Carographics
T C <1hasCartographicSpecifications™.T

PrimaryTopic = >0hasCartographicSpecifications.Carographics
T C VisPrimarylnstance.Usage.txt

PrimaryTopic C >0isPrimarylnstance.Usage.xt
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2.15.1.2 Explanations

O ONNUTE LN

Range

Inverse Functionality
Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Functionality

. Inverse Functionality
. Structural Tautology
. Range

Functionality

. Inverse Functionality
. Structural Tautology

Range

. Existential

. Structural Tautology
. Domain

. Range

. Inverse Existential

. Inverse Functionality

Structural Tautology

. Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Existential

. Structural Tautology
. Domain

Titlelnfo
Titlelnfo
Titlelnfo
TitleInfo C

Name C

I_I IIT II_I IIT II_I

<lisPrimarylnstance.T
—(JisPrimarylnstance. T)
—(JisContentSuppliedExternally. T)
—(3hasLinkAttributes.3hasAltRepGroup.T)
—(3hasLinkAttributes.3hasNameTitleGroup. T)
—(3hasAssociatedName.T)

Name C —(3hasEtal.T)

PrimaryTopic C Elementinfo
PrimaryTopic C —(3hasLinkAttributes.3hasNameTitleGroup.T)
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
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59.
60.
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63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
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75.
76.
77.
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79.
80.

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

Functionality
Inverse Functionality
Structural Tautology
Range

Functionality
Inverse Functionality
Structural Tautology
Range

Functionality
Inverse Functionality
Structural Tautology
Domain

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Structural Tautology
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TitleInfo does not have a isPrimarylnstance

property



81. TitleInfo does not have a isContentSuppliedEx-

ternally property
82. TitleInfo does not have a hasLinkAttributes

property which has a hasAltRepGroup prop-

erty
83. TitleInfo does not have a hasLinkAttributes

property which has a hasNameTitleGroup
property

2.16 Geographic Subject Module

2.16.1 Overview

37

84. Name does not have a hasAssociatedName
property

85. Name does not have a hasEtal property

86. PrimaryTopic is a sub-class of ElementInfo

87. PrimaryTopic does not have a hasLinkAt-
tributes property which has a hasNameTitle-
Group property

Geographic Subject refers to the element Hierarchical Geographic within the top-level element Subject. It
contains elements which may describe the details about a place such as continent, country, state, etc.

hasProvince
hasRegions
hasState
hasTerritory
GeographicSubject
hasCounty
hasCity

hasGeographicSubject

hasisland (island )
hasArea

hasGeographicAttributes
hasExtraTerrestrialArea ExtraterrestrialArea hasExtraTerrestriaIAreaVaIue—)rExtraterrestriaIArea.txt )
_______ -

hasAuthorityInfo—)'Authoritylnfci)

hasGeographicAttributes
hasContlnenthasContlnent\/alue—){Eontinent.txt,
hasGeographicAttributes
Jpp——
hasCoumry hasCountryValue —)rCountry.txt )

hasCitySection hasCitySectionValue —)‘CitySection.txg

hasGeographicAttributes
—_———

hasProvinceValue Province.txt )

hasGeographicAttributes
—_—
hasRegionsVaIue—_)rleﬂ)EtX_t )
hasGeographicAttributes

—_———
hasStateValue4>r State.txt )

_ ———,
hasTerritoryValue —)r'l'errltury.txt )

hasGeographicAttributes

| GeographicAttributes |

hasGeographicAttributes
————
hasCoun(yVaIue—_)r_Ccﬂltltij
hasGeographicAttributes
————

hasCityValue‘)‘- City.txt )

hasGeographicAttributes

hasGeographicAttributes

——
haslslandVaIue‘)r Island.txt_ j

hasGeographicAttributes

———
hasAreaVaIueg)r Areatxt

hasGeographicAttributes

hasGeographicCode GeographicCode hasGeographicCodeValue—)r Ee(;ra_phzcae._txt_ 1

hasGeographicSubjectVaIue

Figure 2.16: The schema diagram for the Geographic Subject Module.



2.16.2 Formalization

2.16.2.1 Axioms

T C vYhasGeographicSubject.GeographicSubject
T C <1lhasGeographicSubject™.T
T C >0hasGeographicSubject.GeographicSubject
JhasContinent. T = GeographicSubject
T C vhasContinent.Continent
Continent C JhasContinent™ .GeographicSubject
T C <lhasContinent™. T
GeographicSubject C >0hasContinent.Continent
T C VhasContinentValue.Continent.txt
Continent C 3hasContinentValue.Continent.txt
Continent C >0hasContinentValue.Continent.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes™ .Continent
T C <1lhasGeographicAttributes™. T
Continent C >0hasGeographicAttributes.GeographicAttributes
JhasCountry. T C GeographicSubject
T C vhasCountry.Country
Country C JdhasCountry ™ .GeographicSubject
T C <thasCountry™.T
GeographicSubject C >0hasCountry.Country
T C vhasCountryValue.Country.txt
Country C JhasCountryValue.Country.txt
Country C >0hasCountryValue.Country.txt
T C V3hasGeographicAttributes.GeographicAttributes
GeographicAttributes C hasGeographicAttributes ™ .Country
T C <1lhasGeographicAttributes™. T
Country C >0hasGeographicAttributes.GeographicAttributes
JhasProvince. T C GeographicSubject
T C vhasProvince.Province
Province C JhasProvince™ .GeographicSubject
T C <lhasProvince™.T
GeographicSubject C >0hasProvince.Province
T C VhasProvinceValue.Province.txt
Province C JhasProvinceValue.Province.txt
Province C >0hasProvinceValue.Province.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes ™ .Province
T C <1lhasGeographicAttributes™. T
Province C >0hasGeographicAttributes.GeographicAttributes
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JhasRegions. T C GeographicSubject
T C VhasRegions.Regions
Regions C JhasRegions™.GeographicSubject
T C <lhasRegions™.T
GeographicSubject C >0hasRegions.Regions
T C vhasRegionsValue.Regions.txt
Regions C JhasRegionsValue.Regions.ixt
Regions C >0hasRegionsValue.Regions.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C JhasGeographicAttributes ™ .Regions
T C <1lhasGeographicAttributes™. T
Regions C >0hasGeographicAttributes.GeographicAttributes
JhasState. T C GeographicSubject
T C VhasState.State
State C JhasState™ .GeographicSubject
T C <lhasState™.T
GeographicSubject C >0hasState.State
T C VhasStateValue.State.txt
State C JhasStateValue.State.txt
State C >0hasStateValue.State.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C JhasGeographicAttributes™ .State
T C <1lhasGeographicAttributes™. T
State C >0hasGeographicAttributes.GeographicAttributes
JhasTerritory. T C GeographicSubject
T C VhasTerritory. Territory
Territory C JhasTerritory ™~ .GeographicSubject
T C <lhasTerritory™.T
GeographicSubject C >0hasTerritory.Territory
T C VhasTerritoryValue.Territory.txt
Territory C 3hasTerritoryValue.Territory.txt
Territory C >0hasTerritoryValue.Territory.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes™ .Territory
T C <1lhasGeographicAttributes™. T
Territory C >0hasGeographicAttributes.GeographicAttributes
JhasCountry. T C GeographicSubject
T C vhasCountry.County
County C 3hasCountry~.GeographicSubject
T C <thasCountry™.T
GeographicSubject C >0hasCountry.County
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T C VhasCountyValue.County.txt
County C 3hasCountyValue.County.txt
County C >0hasCountyValue.County.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C JhasGeographicAttributes ™ .County
T C <1lhasGeographicAttributes™. T
County C >0hasGeographicAttributes.GeographicAttributes
JhasCity. T C GeographicSubject
T C vhasCity.City
City C JhasCity ™ .GeographicSubject
T C <1lhasCity”.T
GeographicSubject C >0hasCity.City
T C VhasCityValue.City.txt
City C 3hasCityValue.City.txt
City C >0hasCityValue.City.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes ™ .City
T C <1lhasGeographicAttributes™. T
City C >0hasGeographicAttributes.GeographicAttributes
JhasCitySection. T C GeographicSubject
T C VhasCitySection.CitySection
CitySection C JhasCitySection™ .GeographicSubject
T C <1lhasCitySection™.T
GeographicSubject C >0hasCitySection.CitySection
T C VhasCitySectionValue.CitySection.ixt
CitySection C JhasCitySectionValue.CitySection.txt
CitySection C >0hasCitySectionValue.CitySection.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes ™ .CitySection
T C <1lhasGeographicAttributes™. T
CitySection C >0hasGeographicAttributes.GeographicAttributes
Jhaslsland. T C GeographicSubject
T C Vhaslsland.lsland
Island C Jhaslsland™.GeographicSubject
T C <lhaslsland™.T
GeographicSubject C >0haslsland.lsland
T C VhaslslandValue.lsland.txt
Island C JhaslslandValue.lsland.txt
Island C >0haslslandValue.lsland.txt
T C VhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes ™ .Island
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T C <lhasGeographicAttributes™.T
Island C >0hasGeographicAttributes.GeographicAttributes
JhasArea. T C GeographicSubject
T C VhasArea.Area
Area C JhasArea™ .GeographicSubject
T C <lhasArea .T
GeographicSubject C >0hasArea.Area
T C vhasAreaValue.Area.txt
Area C JhasAreaValue.Area.txt
Area C >0OhasAreaValue.Area.txt
T C vYhasGeographicAttributes.GeographicAttributes
GeographicAttributes C JhasGeographicAttributes™ .Area
T C <1lhasGeographicAttributes™. T
Area C >0hasGeographicAttributes.GeographicAttributes
JhasExtraTerrestrialArea. T T GeographicSubject
T C VhasExtraTerrestrialArea.ExtraTerrestrialArea
ExtraTerrestrialArea C JhasExtraTerrestrialArea™ .GeographicSubject
T C <1lhasExtraTerrestrialArea™. T
GeographicSubject C >0hasExtraTerrestrialArea.ExtraTerrestrialArea
T C VhasExtraTerrestrialAreaValue.ExtraTerrestrialArea.txt
ExtraTerrestrialArea C JhasExtraTerrestrialAreaValue.ExtraTerrestrialArea.txt
ExtraTerrestrialArea C >0hasExtraTerrestrialAreaValue.ExtraTerrestrialArea.txt
T C vYhasGeographicAttributes.GeographicAttributes
GeographicAttributes C JhasGeographicAttributes™ .ExtraTerrestrialArea
T C <1lhasGeographicAttributes™. T
ExtraTerrestrialArea C >0hasGeographicAttributes.GeographicAttributes
JhasGeographicCode. T = GeographicSubject
T C vhasGeographicCode.GeographicCode
GeographicCode C JFhasGeographicCode ™ .GeographicSubject
T C <1lhasGeographicCode™.T
GeographicSubject C >0hasGeographicCode.GeographicCode
T C vYhasGeographicCodeValue.xsd:string
GeographicCode C JFhasGeographicCodeValue.xsd:string
GeographicCode C >0hasGeographicCodeValue.xsd:string
T C vYhasGeographicAttributes.GeographicAttributes
GeographicAttributes C FhasGeographicAttributes ™ .GeographicCode
T C <1lhasGeographicAttributes™. T
GeographicCode C >0hasGeographicAttributes.GeographicAttributes
T C vYhasGeographicSubjectValue.xsd:string
GeographicSubject C FhasGeographicSubjectValue.xsd:string
GeographicSubject C >0hasGeographicSubjectValue.xsd:string
T C VhasAuthorityInfo.AuthorityInfo



2.16.2.2 Explanations
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Geographic Attributes Module is created to group together the common attributes which is shared by all
elements within Geographic Subject Module.

2.17.2 Formalization

2.17.2.1 Axioms

T C VhasGeographicAttributes.GeographicAttributes

T C <lhasGeographicAttributes™. T

T C >0hasGeographicAttributes.GeographicAttributes

T C VhasAuthoritylnfo.AuthorityInfo
T C <tlhasAuthoritylnfo. T

T C <lhasAuthoritylnfo™. T
GeographicAttributes C >0hasAuthorityInfo.AuthorityInfo
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hasGeographicType

hasAuthoritylnfo )[_Au_thzltllnf_o B

[ GeographicAttributes ]— hasLanguageAttributes —)ﬁ_a?g;gzbﬂ_rit;te_s\
A ——————

hasLevellnHierarchy
hasExistencePeriod

hasGeographicAttributes

l Thing l

Figure 2.17: The schema diagram for the Geographic Attributes Module.

T C VhasLanguageAttributes.LanguageAttributes (8)
T C <lhasLanguageAttributes. T )
T C <lhaslLanguageAttributes™.T (10)
GeographicAttributes C >0hasLanguageAttributes.LanguageAttributes (11)
T C VhaslLevellnHierarchy.xsd:int (12)
GeographicAttributes C >0hasLevellnHierarchy.xsd:int (13)
T C VhasExistencePeriod.xsd:string (14)
GeographicAttributes C >0hasExistencePeriod.xsd:string (15)
T C VYhasGeographicType.xsd:string (16)
GeographicAttributes C >0hasGeographicType.xsd:string 17)
2.17.2.2 Explanations
1. Range 10. Inverse Functionality
2. Inverse Functionality 11. Structural Tautology
3. Structural Tautology 12. Range
4. Rangg . 13. Structural Tautology
5. Functionality
. . 14. Range
6. Inverse Functionality
7. Structural Tautology 15. Structural Tautology
8. Range 16. Range
9. Functionality 17. Structural Tautology

2.18 Cartographic Specifications Module

2.18.1 Overview

Cartographic Specification Module is used when information pertaining to map needs to be expressed. The
module may specify the scale, coordinates, projection method.



hasCartographicExtensionValue

hasCartographicExtension —)[ CartographicExtension ]— hasLanguageAttributes

o ———
hasAuthoritylnfo ———>»] AuthorityInfo
Y CEE L) hasLanguageAttributes
hasCoordinates hasCoordinatesVaIue
hasScale hasScaleValue
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[ CartographicSpecifcations ] hasLanguageAttributes —)[ LanguageAttributesJ

T hasProjection hasProjectionVaIue
hasCartographicSpecifications

hasLanguageAttributes

Figure 2.18: The schema diagram for the Cartographic Specifications Module.

2.18.2 Formalization

2.18.2.1 Axioms

T C VhasCartographicSpecifications.CartographicSpecifcations
T C <lhasCartographicSpecifications™.T
T C >0hasCartographicSpecifications.CartographicSpecifcations
JhasCoordinates. T C CartographicSpecifcations
T C VhasCoordinates.Coordinates
CartographicSpecifcations = JhasCoordinates.Coordinates
Coordinates C JhasCoordinates™ .Cartographics
T C <1lhasCoordinates™.T
CartographicSpecifcations = >0hasCoordinates.Coordinates
T C vhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <1lhaslLanguageAttributes™.T
Coordinates C >0hasLanguageAttributes.LanguageAttributes
T C vhasCoordinatesValue.xsd:string
Coordinates C JFhasCoordinatesValue.xsd:string
Coordinates C >0hasCoordinatesValue.xsd:string
JhasScale. T C CartographicSpecifcations
T C vhasScale.Scale
Scale C JhasScale™ .CartographicSpecifcations

T C <lhasScale™.T
CartographicSpecifcations C >0hasScale.Scale
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T C VhaslLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <1lhaslLanguageAttributes™.T
Scale C >0hasLanguageAttributes.LanguageAttributes
T C vhasScaleValue.xsd:string
Scale C JhasScaleValue.xsd:string
Scale C >0hasScaleValue.xsd:string
JhasProjection. T C CartographicSpecifcations
T C VhasProjection.Projection
Projection C JhasProjection™.Cartographics
T C <lhasProjection™.T
CartographicSpecifcations C >0hasProjection.Projection
T C VhaslLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhasLanguageAttributes™.T
Projection C >0hasLanguageAttributes.LanguageAttributes
T C vhasProjectionValue.xsd:string
Projection C 3hasProjectionValue.xsd:string
Projection C >0hasProjectionValue.xsd:string
JhasCartographicExtension. T C CartographicSpecifcations
T C VhasCartographicExtension.CartographicExtension
CartographicExtension C JhasCartographicExtension™ .CartographicSpecifcations
T C <1lhasCartographicMODSExtension™.T
CartographicSpecifcations C >0hasCartographicExtension.CartographicExtension
T C vhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhasLanguageAttributes™.T
CartographicExtension C >0haslLanguageAttributes.LanguageAttributes
T C vhasCartographicExtensionValue.xsd:string
CartographicExtension C JhasCartographicExtensionValue.xsd:string
CartographicExtension C >0hasCartographicExtensionValue.xsd:string
T C vhasAuthorityInfo.AuthorityInfo
T C <thasAuthoritylnfo. T
T C <lhasAuthoritylnfo™. T
CartographicSpecifcations C >0hasAuthorityInfo.AuthorityInfo

2.18.2.2 Explanations

1. Range 7. Inverse Existential
2. Inverse Functionality 8. Inverse Functionality
3. Structural Tautology 9. Structural Tautology
4. Domain 10. Range

5. Range 11. Functionality

6.

Existential 12. Inverse Functionality
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2.19 Genre Module

2.19.1 Overview
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Genre Module is used to assign a category to the contents of the resource that is helpful in characterizing
the style or form of the content. The value may be controlled in which case the Authority is specified, as

well as can be uncontrolled.

2.19.2 Formalization

2.19.2.1 Axioms

T C YhasGenre.Genre
T C <lhasGenre™.T

MODSItem C >0hasGenre.Genre
T LC VisPrimarylnstance.Usage.txt

Genre C >0isPrimarylnstance.Usage.txt
T C VYhasAuthorityInfo.AuthorityInfo

T C <lhasAuthoritylnfo. T

T C <lhasAuthoritylnfo™. T
Genre C >0hasAuthoritylnfo.AuthorityInfo

T C VhasGenreValue.xsd:string
Genre C JhasGenreValue.xsd:string
Genre C >0hasGenreValue.xsd:string

T C VYhasGenreType.xsd:string

Genre C >0hasGenreType.xsd:string

Genre C ElementInfo

AA,.\A,_\A/_\
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[ Elementinfo |

isPrimarylnstance —)[ usage.txt |

/— hasAuthoritylnfo ——)r AuthoritylnfoJ

Genre hasGenreValue

?

hasGenre\ hasGenreType

MODSItem

Figure 2.19: The schema diagram for the Genre Module.

Genre C —(3hasLinkAttributes.3hasXlink.T) (16)
Genre C —(3hasLinkAttributes.3hasNameTitleGroup. T) 17)
2.19.2.2 Explanations

1. Range 11. Existential

2. Inverse Functionality 12. Structural Tautology

3. Structural Tautology 13. Range

4. Range

5. Structural Tautology 14. Structu.ral Tautology

6. Range 15. Genre is a sub-class of ElementInfo

7. Functionality 16. Genre does not have a hasLinkAttributes prop-

8. Inverse Functionality erty which has a hasXlink property

9. Structural Tautology 17. Genre does not have a hasLinkAttributes prop-

10. Range erty which has a hasNameTitleGroup property

2.20 Authority Info Module

2.20.1 Overview

Authority module specifies the Authority which dictates which values are allowed for a specific entity. It
can be specified with any combinations of hasAuthorityName, hasAuthorityURI, and hasValueURI properties.
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hasAuthorityName

AuthorityInfo hasAuthorityURI

T hasValueURI
hasAuthoritylnfo

Thing

Figure 2.20: The schema diagram for the Authority Info Module.

2.20.2 Formalization

2.20.2.1 Axioms

T C VhasAuthorityInfo.AuthorityInfo (1)

T C <1lhasAuthoritylnfo. T (2)

T C <1lhasAuthoritylnfo™. T 3)
MODSItem C >0hasAuthoritylnfo.Authoritylnfo 4)
T C VhasAuthorityName.xsd:string (5)
Authoritylnfo C >0hasAuthorityName.xsd:string (6)
T C VhasAuthorityURI.xsd:anyURI (7)
Authoritylnfo C >0hasAuthorityURIl.xsd:anyURI (8)
T C VhasValueURIl.xsd:anyURI 9)
Authoritylnfo C >0hasValueURI.xsd:anyURI (10)

2.20.2.2 Explanations

1. Range 6. Structural Tautology
2. Functionality 7. Range
3. Inverse Functionality 8. Structural Tautology
4. Structural Tautology 9. Range
5. Range 10. Structural Tautology

2.21 Identifier Module

2.21.1 Overview

Identifier Module is used to convey a unique standard number or code such as DOI or ISBN which identifies
a resource. As value it expresses the identifier, in addition it specifies identifier type and its validity.



3 hasldentifierTypeURI

[ Elementinfo

Identifier

hasValidity

)

hasldentifier

MODSItem

hasldentifierVaIue

Figure 2.21: The schema diagram for the Identifier Module.

2.21.2 Formalization

2.21.2.1 Axioms

T C Vhasldentifier.Identifier
T C <1hasldentifier™.T
MODSItem C >0hasldentifier.ldentifier
T C VhasldentifierTypeURI.xsd:anyURI
Identifier C >0hasldentifierTypeURI.xsd:anyURI
T C VhasldentifierType.ldentifierType.txt
Identifier C >0hasldentifierType.ldentifierType.txt
T C VhasValidity.xsd:boolean
Identifier C >0hasValidity.xsd:boolean
T C VhasldentifierValue.xsd:string
Identifier C JhasldentifierValue.xsd:string
Identifier C >0hasldentifierValue.xsd:string
Identifier C Elementinfo
Identifier C —(3hasLinkAttributes.3hasXlink.T)
Identifier C —(3hasLinkAttributes.3hasNameTitleGroup.T)

2.21.2.2 Explanations

QU N

Range 7. Structural Tautology
Inverse Functionality 8. Range

Structural Tautology 9. Structural Tautology
Range 10. Range

Structural Tautology 11. Existential

Range

12. Structural Tautology

50
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13. Identifier is a sub-class of ElementInfo 15. Identifier does not have a hasLinkAttributes
14. Identifier does not have a hasLinkAttributes property which has a hasNameTitleGroup
property which has a hasXlink property property

2.22 Origin Info Module

2.22.1 Overview

To specify the details regarding the origin such as Place, Edition, relevant Dates, the Origin Info Module is
used. In addition, it is also used to convey information regarding the creator/publisher agent associated
with the resource.

[ Elementlnfo fo

hasEventType —»sd:string>
hasEventTypeURI

hasDateValue
isContentSuppliedExternaIIy

hasDisplayDate

hasAssociatedPlace __ _Place

hasAssociatedAgentRole —)r TgentRoIe )]

— hasLanguageAttributes
hasDateInfo—)r Datelnfo _)

- hasEditionValue ———>Csdistring L
hasEdition hasLanguageAttributes 4)[_ Ta@a_geﬁmb&s_ J

isContentSuppIiedExternaIIy

hasLanguageAttributes

Origininfo

hasOrigininfo

hasPublicationFrequency Frequency

hasFrequencyVaIue

hasAuthoritylnfo —)rAuthontylnfo 1

Figure 2.22: The schema diagram for the Origin Info Module.

2.22.2 Formalization

2.22.2.1 Axioms

T C VhasOriginInfo.Origininfo 1)

T C <1lhasOrigininfo™.T 2)
MODSItem C >0hasOrigininfo.Origininfo 3)
T C VhasEdition.Edition (4)

Edition C JhasEdition™.Origininfo (5)

T C <lhasEdition.T (6)

T C <lhasEdition™.T @)
Origininfo C >0hasEdition.Edition (8)
T C VhasEditionValue.xsd:string )

Edition C JhasEditionValue.xsd:string (10)



Edition C >0hasEditionValue.xsd:string
T C vhaslLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T
Edition C >0hasLanguageAttributes.LanguageAttributes
T C VisContentSuppliedExternally.xsd:boolean
Edition C >0isContentSuppliedExternally.xsd:boolean
T C vhasPublicationFrequency.Frequency
Frequency C JhasPublicationFrequency ™~ .Origininfo
T C <1lhasPublicationFrequency.T
Origininfo C >0hasPublicationFrequency.Frequency
T C VhasAuthoritylnfo.AuthorityInfo
T C <thasAuthoritylnfo. T
T C <1lhasAuthoritylnfo™. T
Frequency C >0hasAuthorityInfo.Authoritylnfo
T C VhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhasLanguageAttributes™. T
Frequency C >0hasLanguageAttributes.LanguageAttributes
T C vhasFrequencyValue.xsd:string
Frequency C JdhasFrequencyValue.xsd:string
Frequency C >0hasFrequencyValue.xsd:string
T C VhasDisplayDate.DisplayDate
T C <lhasDisplayDate. T
T C <1lhasDisplayDate™.T
Origininfo C >0hasDisplayDate.DisplayDate
T C VhasDateValue.xsd:string
DisplayDate C JhasDateValue.xsd:string
DisplayDate C >0hasDateValue.xsd:string
T C VisContentSuppliedExternally.xsd:boolean
DisplayDate C >0isContentSuppliedExternally.xsd:boolean
T C VhaslLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <1lhaslLanguageAttributes™.T
DisplayDate C >0hasLanguageAttributes.LanguageAttributes
T C vhasAssoicatedPlace.Place
Place C JhasAssoicatedPlace ™ .Origininfo
T C <lhasAssoicatedPlace™.T
Origininfo C >0hasAssoicatedPlace.Place
T C vhasAssociatedAgentRole.AgentRole
T C <1lhasAssociatedAgentRole™. T
Origininfo C >0hasAssociatedAgentRole.AgentRole
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2.22.2.2 Explanations

1. Range 35.
2. Inverse Functionality 36.
3. Structural Tautology 37.
4. Range 38.
5. Inverse Existential 39.
6. Functionality 40.
7. Inverse Functionality 41
8. Structural Tautology 42
9. Range 43.
10. Existential 44.
11. Structural Tautology 45
12. Range 46.
13. Functionality 47,
14. Inverse Functionality 48
15. Structural Tautology 49
16. Range 50
17. Structural Tautology 51'
18. Range 52'
19. Inverse Existential ’
20. Inverse Functionality gi
21. Structural Tautology :
22. Range 25.
23. Functionality 56.
24. Inverse Functionality 57.
25. Structural Tautology 58.
26. Range 59.
27. Functionality 60.
28. Inverse Functionality 61.
29. Structural Tautology 62.
30. Range 63.
31. Existential

32. Structural Tautology 64.

33. Range
34. Functionality

T C VYhasDatelnfo.Datelnfo

T C <1lhasDatelnfo™.T

Origininfo C >0hasDatelnfo.Datelnfo

T C VhasEventType.xsd:string
Origininfo C >0hasEventType.xsd:string

T C VhasEventTypeURI.xsd:anyURI
Origininfo C >0hasEventTypeURI.xsd:anyURI

T C VhaslssuanceMethod.IssuanceType.txt
Origininfo C >0haslssuanceMethod.IssuanceType.txt

Origininfo C Elementinfo

Origininfo C —(3hasLinkAttributes.3hasXlink.T)
Origininfo C —(3hasLinkAttributes.3hasNameTitleGroup.T)

Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

. Structural Tautology
. Range

Functionality
Inverse Functionality

. Structural Tautology

Range
Inverse Existential

. Inverse Functionality
. Structural Tautology

Range

Inverse Functionality
Structural Tautology
Range

Inverse Functionality
Structural Tautology
Range

Structural Tautology
Range

Structural Tautology
Range

Structural Tautology

OriginInfo is a sub-class of ElementInfo
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OriginInfo does not have a hasLinkAttributes

property which has a hasXlink property

OriginInfo does not have a hasLinkAttributes
property which has a hasNameTitleGroup

property
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2.23 Place Module

2.23.1 Overview
Place Module describes any place associated with the resource. In MODS, it comes as a part of the Origin

Info Module.

______ )

isContentSuppliedExternally

hasPlaceTerm

hasAssociatedPlace T e ——— — —— —

Figure 2.23: The schema diagram for the Place Module.

2.23.2 Formalization

2.23.2.1 Axioms

T C VYhasAssociatedPlace.Place (1)

T C <1lhasAssociatedPlace™.T @)

T C >0hasAssociatedPlace.Place (3)
JhasPlaceTerm.T C Place 4)
T C VhasPlaceTerm.PlaceTerm (5)

Place C JhasPlaceTerm.PlaceTerm (6)
PlaceTerm C JhasPlaceTerm™ .Place 7)
PlaceTerm C <lhasPlaceTerm™ .Place (8)
Place C >0hasPlaceTerm.PlaceTerm )

T C VhasPlaceTermType.Place TermType.ixt (10)
PlaceTerm C >0hasPlaceTermType.PlaceTermType.txt (11)
T C VhasLanguageAttributes.LanguageAttributes (12)

T C <lhaslLanguageAttributes. T (13)

T C <lhaslLanguageAttributes™.T (14)
PlaceTerm C >0hasLanguageAttributes.LanguageAttributes (15)
T C VhasAuthorityInfo.AuthorityInfo (16)

T C <lhasAuthoritylnfo. T 17)

T C <lhasAuthoritylnfo™.T (18)



PlaceTerm C >0hasAuthorityInfo.AuthorityInfo
T C VhasPlaceTermValue.xsd:string
PlaceTerm C JhasPlaceTermValue.xsd:string
PlaceTerm C >0hasPlaceTermValue.xsd:string
T C VhasCartographicSpecifications.CartographicSpecifications

CartographicSpecifications = <lhasCartographicSpecifications™.Place
Place C >0hasCartographicSpecifications.CartographicSpecifications
T C VhasAuthorityInfo.AuthorityInfo

T C <1lhasAuthoritylnfo. T

T C <lhasAuthoritylnfo™. T
CartographicSpecifications C >0hasAuthorityInfo.AuthoritylInfo
T C VhasPlaceldentifier.xsd:anyURI
Place C >0hasPlaceldentifier.xsd:anyURI
T L VisContentSuppliedExternally.xsd:boolean
Place C >0isContentSuppliedExternally.xsd:boolean

2.23.2.2 Explanations

O ONA RPN

Range

Inverse Functionality

Structural Tautology

Domain

Range

Existential

Inverse Existential

Inverse Qualified Scoped Functionality
Structural Tautology

Range

. Structural Tautology
. Range
. Functionality

Inverse Functionality

. Structural Tautology
. Range

Functionality

2.24 Type of Resource Module

2.24.1 Overview

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

Inverse Functionality
Structural Tautology
Range

Existential

Structural Tautology
Range

Inverse Qualified Scoped Functionality
Structural Tautology
Range

Functionality

Inverse Functionality
Structural Tautology
Range

Structural Tautology
Range

Structural Tautology

Type of Resource Module is used to express information pertaining to the characteristics and general type
of content of the resource. A resource can be a still image, moving image, music notation, etc.

2.24.2 Formalization

2.24.2.1 Axioms

T C VhasTypeOfResource. TypeOfResource
T C <1lhasTypeOfResource™.T

@
@)



| Elementinfo

o N
J

isCollection xsd:boolean
/sManuscript xsd:boolean

Figure 2.24: The schema diagram for the Type of Resource Module.

MODSItem C >0hasTypeOfResource.TypeOfResource

T C vhasAuthorityInfo.AuthorityInfo

T C <lhasAuthoritylnfo.T

T C <tlhasAuthoritylnfo™.T
TypeOfResource C >0hasAuthoritylnfo.AuthorityInfo

T LC visPrimarylnstance.Usage.txt
TypeOfResource C >0isPrimarylnstance.Usage.ixt

T C VisCollection.xsd:boolean
TypeOfResource C >0isCollection.xsd:boolean

T C VisManuscript.xsd:boolean
TypeOfResource C >0isManuscript.xsd:boolean

T C VhasResourceTypeValue.xsd:string
TypeOfResource C FhasResourceTypeValue.xsd:string
TypeOfResource C >0hasResourceTypeValue.xsd:string
TypeOfResource C Elementinfo
TypeOfResource C —(3hasLinkAttributes.3hasXlink.T)
TypeOfResource C —(3hasLinkAttributes.3hasNameTitleGroup. T)

2.24.2.2 Explanations

1. Range 5. Functionality

2. Inverse Functionality 6. Inverse Functionality
3. Structural Tautology 7. Structural Tautology
4. Range 8. Range
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9. Structural Tautology 17. TypeOfResource is a sub-class of ElementInfo
}(1) gange | Tautol 18. TypeOfResource does not have a hasLinkAt-
O Rt;‘rljgzura autology tributes property which has a hasXlink prop-
13. Structural Tautology erty
14. Range 19. TypeOfResource does not have a hasLinkAt-
15. Existential tributes property which has a hasNameTitle-
16. Structural Tautology Group property

2.25 Table of Contents Module

2.25.1 Overview

Table of Contents module is simply used to represent the table of contents of the actual resouce.

| Elementlnfo\

hasAIternativeFormatAttributes—)l AltFormatAttributes |

isContentShareable
TableOfContents|——— hasTableOfContentValue

hasTableOfContents hasTabIeOfContentsType

MODSItem

Figure 2.25: The schema diagram for the Table of Contents Module.

2.25.2 Formalization

2.25.2.1 Axioms

T C VYhasTableOfContent. TableOfContents (1)

T C <1lhasTableOfContent™.T )

MODSItem C >0hasTableOfContent. TableOfContents (3)

T C VhasAlternativeFormatAttributes.AlternativeFormatAttributes 4)

T C <1lhasAlternativeFormatAttributes. T (5)

T C <1lhasAlternativeFormatAttributes™. T (6)
TableOfContents C >0hasAlternativeFormatAttributes.AlternativeFormatAttributes (7)
)

T C VisContentShareable.xsd:boolean

—
Qo



TableOfContents C >0isContentShareable.xsd:boolean 9)
T C VhasTableOfContentValue.xsd:string (10)
TableOfContents C JFhasTableOfContentValue.xsd:string (11)
TableOfContents C >0hasTableOfContentValue.xsd:string (12)
T C VhasTableOfContentsType.xsd:string (13)
TableOfContents C >0hasTableOfContentsType.xsd:string (14)
TableOfContents C Elementinfo (15)
TableOfContents C —(3hasLinkAttributes.3hasNameTitleGroup.T) (16)
2.25.2.2 Explanations
1. Range 10. Range
2. Inverse Functionality 11. Existential
3. Structural Tautology 12. Structural Tautology
4. Range 13. Range
5. Functionality 14. Structural Tautology
6. Inverse Functionality 15. TableOfContents is sub-class of ElementInfo
7. Structural Tautology 16. TableOfContents does not have a hasLinkAt-
8. Range tributes property which has a hasNameTitle-
9. Structural Tautology Group property

2.26 Access Condition Module

2.26.1 Overview

Various restrictions, rights to edit or publish copies of the resource are expressed through the Access Con-
dition Module.

—————

| EIementInfoJ

—— —— ——

hasAuthorityinfo————>»]| AuthoritylnfoJ

hasAltFormatAttributes 4)' AItFormatAttributes1

)

[AccessCondition} hasRestrictionType
T hasAccessConditionValue 4).
hasAccessCondition @

Figure 2.26: The schema diagram for the Access Condition Module.



2.26.2 Formalization

2.26.2.1 Axioms

T C VhasAccessCondition.AccessCondition (1
T C <lhasAccessCondition™.T
MODSItem C >0hasAccessCondition.AccessCondition
T C VhasAuthoritylnfo.AuthorityInfo
T C <thasAuthoritylnfo. T
T C <lhasAuthoritylnfo™.T
AccessCondition = >0hasAuthorityInfo.AuthorityInfo
T C VhasAltFormatAttributes.AltFormatAttributes
T C <lhasAltFormatAttributes. T
T C <1lhasAltFormatAttributes . T
AccessCondition C >0hasAltFormatAttributes.AltFormatAttributes
T C VhasRestrictionType.xsd:string
AccessCondition C >0hasRestrictionType.xsd:string
T C VhasAccessConditionValue.xsd:string
AccessCondition = JhasAccessConditionValue.xsd:string
AccessCondition C >0hasAccessConditionValue.xsd:string

AccessCondition T Elementinfo

AccessCondition C —(3hasLinkAttributes.3hasNameTitleGroup. T)

2.26.2.2 Explanations

1. Range 11.
2. Inverse Functionality 12.
3. Structural Tautology 13.
4. Range 14.
5. Functionality 15.
6. Inverse Functionality 16.
7. Structural Tautology 17.
8. Range 18.
9. Functionality

10. Inverse Functionality

2.27 Part of Resource Module

2.27.1 Overview
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Structural Tautology

Range

Structural Tautology

Range

Existential

Structural Tautology

AccessCondition is a sub-class of ElementInfo
AccessCondition does not have a hasLinkAt-
tributes property which has a hasNameTitle-
Group property

Part of Resource Module is used when the goal is to describe a part of a larger resource. For instance, if the
resource under description is a book, this module can be used to refer to a chapter with the starting and

ending page numbers as extent.
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—_
> Elementlnfoj

hasResourcePartType

hasOrd
asOrder hasDetailTypE
_RelatedPartDetaiI hasHierarchicaILeveI haspartNumberVa|U€

hasLanguageAttributes
hasPartNumberW

hasLanguageAttributes
nascapion——>(Gmon )~ S\
; | Ny
hasCaptionValue @ | LanguageAttrlbutesJ

hasPartTitle PartTitle hasPar\Ti(IeVaIue

hasLanguageAttributes

hasRealtedPartDetail

MeasuredExtent

hasMeasuredExtent

PartOfResource

hasUnit

hasLanguageAttributes
hasExtentStart ExtentStart hasExtentStartVaIue
hasExtentEndValue

hasPartOfResource —_——— e —
hasExtentEnd ExtentEnd hasLanguageAttributes —>»]| LanguageAttributesJ
hasTotalExtentValue
hasTotalExtent hasLanguageAttributes

hasListOfUnits ListOfUnits hasListOfUnitsVaIue
hasLanguageAttributes
hasDispIayLabeI

hasText Text hasLanguageAttributes -)| LanguageAttributes}

hasTextType

EE— hasTextVaIue
hasRelevantDatelnfo —)r Datelnfo_]

Figure 2.27: The schema diagram for the Part of Resource Module.

2.27.2 Formalization

2.27.2.1 Axioms

T C VhasPartOfReource.PartOfReource (1

T C <1hasPartOfReource™.T (2

MODSItem C >0hasPartOfReource.PartOfReource 3

T C VhasRelatedPartDetail.RelatedPartDetail (4

T C <1RelatedPartDetail . T 5
PartOfReource C >0hasRelatedPartDetail. RelatedPartDetail (6
T C VhasDetailType.xsd:string 7

~
(0]

RelatedPartDetail C >0hasDetailType.xsd:string
T C VhasHierarchicalLevel.xsd:int
RelatedPartDetail C >0hasHierarchicalLevel.xsd:int
T C VhasPartNumber.PartNumber
T C <1lhasPartNumber—.T
RelatedPartDetail C >0hasPartNumber.PartNumber (13
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T C VhasPartNumberValue.xsd:int
PartNumber C JFhasPartNumberValue.xsd:int
PartNumber C >0hasPartNumberValue.xsd:int
T C VYhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™. T
PartNumber C >0hasLanguageAttributes.LanguageAttributes
T C VhasCaption.Caption
T C <lhasCaption™.T
RelatedPartDetail C >0hasCaption.Caption
T C VhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™.T
Caption C >0hasLanguageAttributes.LanguageAttributes
T C VhasCaptionValue.xsd:string
Caption C JhasCaptionValue.xsd:string
Caption C >0hasCaptionValue.xsd:string
T C VhasPartTitle.PartTitle
T C <lhasPartTitle™.T
RelatedPartDetail C >0hasPartTitle.PartTitle
T C VhasPartTitleValue.xsd:string
PartTitle C JhasPartTitleValue.xsd:string
PartTitle C >0hasPartTitleValue.xsd:string
T C VhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™. T
PartTitle C >0hasLanguageAttributes.LanguageAttributes
T C YhasMeasuredExtent.MeasuredExtentExtent
T C <lhasMeasuredExtent™. T
PartOfReource C >0hasMeasuredExtent.MeasuredExtent
T C VYhasUnit.xsd:string
MeasuredExtent C >0hasUnit.xsd:string
T C VhasExtentStart.ExtentStart
MeasuredExtent C JFhasExtentStart.ExtentStart
ExtentStart C JhasExtentStartValue™ .ExtentStart
T C <1lhasExtentStartValue. T
T C <1lhasExtentStartValue™.T
MeasuredExtent C >0hasExtentStart.ExtentStart
T C VhasExtentStartValue.xsd:int
ExtentStart C JhasExtentStartValue.xsd:int
ExtentStart C >0hasExtentStartValue.xsd:int
T C VhasLanguageAttributes.LanguageAttributes
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T C <lhasLanguageAttributes. T
T C <lhasLanguageAttributes™.T
ExtentStart C >0hasLanguageAttributes.LanguageAttributes
T C VhasExtentEnd.ExtentEnd
MeasuredExtent C FhasExtentEnd.ExtentEnd
ExtentEnd C 3hasExtentEndValue ™ .MeasuredExtent
T C <lhasExtentEndValue.T
T C <lhasExtentEndValue™.T
MeasuredExtent C >0hasExtentEnd.ExtentEnd
T C YhasExtentEndValue.xsd:int
ExtentEnd C JhasExtentEndValue.xsd:int
ExtentEnd C >0hasExtentEndValue.xsd:int
T C VhasLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T
ExtentEnd C >0hasLanguageAttributes.LanguageAttributes
T C VhasTotalExtent.TotalExtent
TotalExtent C JhasTotalExtentValue ™ .MeasuredExtent
T C <1lhasTotalExtentValue. T
T C <1lhasTotalExtentValue™.T
MeasuredExtent C >0hasTotalExtent. TotalExtent
T C VhasTotalExtentValue.xsd:int
TotalExtent C JhasTotalExtentValue.xsd:int
TotalExtent C >0hasTotalExtentValue.xsd:int
T C VhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <lhaslLanguageAttributes™.T
TotalExtent C >0hasLanguageAttributes.LanguageAttributes
T C VhasListOfUnits.ListOfUnits
ListOfUnits C JhasListOfUnits ~.Extent
T C <1hasListOfUnits™.T
PhysicalExtent C >0hasListOfUnits.ListOfUnits
T C VhasListOfUnitsValue.xsd:string
ListOfUnits C JhasListOfUnitsValue.xsd:string
ListOfUnits C >0hasListOfUnitsValue.xsd:string
T C VhasLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <lhaslLanguageAttributes™. T
ListOfUnits C >0hasLanguageAttributes.LanguageAttributes
T C VhasRelevantDatelnfo.Datelnfo
T C <lhasRelevantDatelnfo™.T
PartOfReource C >0hasRelevantDatelnfo.Datelnfo
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T C VhasText.Text
T C <lhasText .T

PartOfReource C >0hasText. Text
T C VhasDisplayLabel.xsd:string
Text C >0hasDisplayLabel.xsd:string

PartOfReource C >0hasOrder.xsd:int

T C VhasLanguageAttributes.LanguageAttributes

T C <1lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T

Text C >0hasLanguageAttributes.LanguageAttributes

T C VhasTextType.xsd:string
Text C >0hasTextType.xsd:string
T C VhasTextValue.xsd:string
Text C dhasTextValue.xsd:string
Text C >0hasTextValue.xsd:string
T C VhasResourcePartType.xsd:string
PartOfReource C >0hasResourcePartType.xsd:string

T C VYhasOrder.xsd:int

PartOfReource C Elementinfo
PartOfReource T —(3hasLinkAttributes.3hasXlink.T)

PartOfReource C —(3hasLinkAttributes.3hasNameTitleGroup. T)

2.27.2.2 Explanations

PN PN

Range
Inverse Functionality
Structural Tautology
Range
Inverse Functionality
Structural Tautology
Range
Structural Tautology
Range
Structural Tautology

. Range
. Inverse Functionality
. Structural Tautology

Range

. Existential
. Structural Tautology

Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Inverse Functionality
. Structural Tautology

Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Existential

. Structural Tautology
. Range

. Inverse Functionality
. Structural Tautology
. Range

. Existential

. Structural Tautology
. Range

. Functionality

. Inverse Functionality
. Structural Tautology
. Range

. Inverse Functionality
. Structural Tautology
. Range

. Structural Tautology
. Range

. Existential

. Inverse Existential

. Functionality

. Inverse Functionality
. Structural Tautology
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52. Range 88. Range
53. Existential 89. Existential
54. Structural Tautology 90. Structural Tautology
55. Range 91. Range
56. Functionality 92. Functionality
57. Inverse Functionality 93. Inverse Functionality
58. Structural Tautology 94. Structural Tautology
59. Range 95. Range
60. Existential 96. Inverse Functionality
2; g“’erts.e E"fitential 97. Structural Tautology
. Functionality 98. Range
63. Inverse Functionality 99. Invegrse Functionality
2‘; ?{ZK;zural Tautology 100. Structural Tautology
66. Existential 18; gta 8e
. Structural Tautology
67. Structural Tautology 103. Range
68. Range ' . .
69. Func%tionality 104' Functlonahty. .
70. Inverse Functionalit 05. Inverse Functionality
y
71. Structural Tautolo 106. Structural Tautology
&Y 107. Range
72. Range
73. Inverse Existential 108. Structural Tautology
74. Functionality 109. Ra'nge .
75. Inverse Functionality 110. Existential
76. Structural Tautology 111. Structural Tautology
77. Range 112. Range
78. Existential 113. Structural Tautology
79. Structural Tautology 114. Range
80. Range 115. Structural Tautology
81. Functionality 116. PartOfResource is a sub-class of ElementInfo
82. Inverse Functionality 117. AccessCondition does not have a hasLinkAt-
83. Structural Tautology tributes property which has a hasXlink prop-
84. Range erty
85. Inve%‘se Existential 118. AccessCondition does not have a hasLinkAt-
86. Inverse Functionality tributes property which has a hasNameTitle-
87. Structural Tautology Group property

2.28 Agent Role Module

2.28.1 Overview

The Agent Role Module conveys information regarding the Agent Roles which an Agent can assume. It
is designed such that it can capture an Agent performing different roles under different names with the
hasRoleUnderName property.

2.28.2 Formalization

2.28.2.1 Axioms

T C VprovidesAgentRole.AgentRole (1)
T C <lprovidesAgentRole™.T (2)
T C >0providesAgentRole.AgentRole (3)
JhasRoleUnderName.Name C AgentRole 4)



assumesAgentRole

AgentRole

A

providesAgentRole

Thing

Agent

hasName

hasRoleUnderName

Na

me

Figure 2.28: The schema diagram for the Agent Role Module.

JassumesAgentRole.AgentRole T Agent

T C vhasRoleUnderName.Name
AgentRole C >0hasRoleUnderName.Name

hasNameAsString

T C VassumesAgentRole.AgentRole

AgentRole C JassumesAgentRole™ .Agent

AgentRole C <lassumesAgentRole™ .Agent
Agent C >0assumesAgentRole.AgentRole

JhasName.T C Agent

T C vYhasName.Name
Agent C FhasName.Name

Name C FhasName™ .Agent

Name C <lhasName™.Agent

Agent C >0hasName.Name

T C VhasNameAsString.xsd:string
Name C FhasNameAsString.xsd:string
Name C >0hasNameAsString.xsd:string
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assumesAgentRole o hasRoleUnderName C hasName
hasName o hasRoleUnderName™ C assumesAgentRole

2.28.2.2 Explanations

1. Range 4. Scoped Domain
2. Inverse Functionality 5. Range

3. Structural Tautology 6. Structural Tautology
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10.
11.
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13.
14.

Scoped Domain

Range

Inverse Existential

Inverse Qualified Scoped Functionality
Structural Tautology

Domain

Range

Existential

2.29 Record Info Module

2.29.1 Overview

15. Inverse Existential

16. Inverse Qualified Scoped Functionality

17. Structural Tautology

18. Range
19. Existential

20. Structural Tautology

21. Role Chain
22. Role Chain

66

Record Info Module primarily describes the provenance of metadata such as source, creation date, last
change date etc.

o ————
| Elementinfo

hasRecordInfo!

lMODSIteml

Recor

hasRecordContentSource

hasRecordCreationDatelnfo —>»| Datelnfoj

hasRecordChangeDatelnfo—>»| Datelnfo]

hasRecordldentifier

isPrimarylnstance ———>»| usage.txt |

RecordContentSource

Recordldentifier

hasRecordOrigin RecordOrigin

hasRecordInfoNote RecordInfoNote isPrimaryInstance—)l usage.txt |

hasAuthoritylnfo

-
Authoritylnfoj

hasRecordContentSourceValue

1
hasLanguageAttributes

-y

hasRecordldentifiervalue
hasRecordOriginVaIue

hasLanguageAttributes

)|

{5

hasLanguageOfCataloging —)[LanguageOfCatalogingJ {>| Language]

hasDescriptionStandard DescriptionStandard

hasDescriptionStandardValue —)|Descri ptionStandard.txtJ

——— hasLanguageAttributes —)'

— ~
hasAuthoritylnfo———>»] Authorityl nfo,

LanguageAttributes

Figure 2.29: The schema diagram for the Record Info Module.

2.29.2 Formalization

2.29.2.1 Axioms

T C VhasRecordInfo.RecordInfo

1
J

hasLanguageAttributes 4}[ LanguageAttribute
hasSource —)rSource.txt]
-

-

A

3

]

)



T C <1lhasRecordInfo™.T
MODSItem C >0hasRecordInfo.RecordInfo
JhasRecordContentSource. T C RecordInfo
T C VhasRecordContentSource.RecordContentSource
RecordContentSource C 3BhasRecordContentSource™ .Recordinfo
T C <1hasRecordContentSource™. T
RecordInfo C >0hasRecordContentSource.RecordContentSource
T C VhasAuthorityInfo.AuthorityInfo
T C <1lhasAuthoritylnfo. T
T C <1lhasAuthoritylnfo™. T
RecordContentSource C >0hasAuthoritylnfo.AuthorityInfo
T C VhasLanguageAttributes.LanguageAttributes
T C <lhasLanguageAttributes. T
T C <1lhaslLanguageAttributes™. T
RecordContentSource C >0haslLanguageAttributes.LanguageAttributes
T C VhasRecordContentSourceValue.xsd:string
RecordContentSource C FhasRecordContentSourceValue.xsd:string
RecordContentSource C >0hasRecordContentSourceValue.xsd:string
JhasRecordCreationDatelnfo. T = RecordInfo
T C VhasRecordCreationDatelnfo.Datelnfo
Datelnfo C JhasRecordCreationDatelnfo™ .RecordInfo
T C <lhasRecordCreationDatelnfo.T
T C <1lhasRecordCreationDatelnfo™. T
RecordInfo C >0hasRecordCreationDatelnfo.Datelnfo
JhasRecordChangeDatelnfo. T C Recordinfo
T C VYhasRecordChangeDatelnfo.Datelnfo
Datelnfo C JFhasRecordChangeDatelnfo™.RecordInfo
T C <lhasRecordChangeDatelnfo™.T
RecordInfo C >0hasRecordChangeDatelnfo.Datelnfo
JhasRecordldentifier. T C RecordInfo
T C VhasRecordldentifier.Recordldentifier
Recordldentifier C JhasRecordldentifier” .Record
T C <lhasRecordldentifier . T
Record C >0hasRecordldentifier.Recordldentifier
T C VhasLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <1lhaslLanguageAttributes™. T
Recordldentifier C >0hasLanguageAttributes.LanguageAttributes
T C VYhasSource.Source.txt
Recordldentifier C >0hasSource.Source.ixt
T C VhasRecordldentifierValue.xsd:string
Recordldentifier C 3hasRecordldentifierValue.xsd:string
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Recordldentifier C >0hasRecordldentifierValue.xsd:string
JhasRecordOrigin. T C Recordinfo
T C VhasRecordOrigin.RecordOrigin
RecordOrigin C 3hasRecordOrigin~.RecordInfo
T C <lhasRecordOrigin—.T
RecordInfo C >0hasRecordOrigin.RecordOrigin
T C VhasLanguageAttributes.LanguageAttributes
T C <lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™. T
RecordOrigin C >0hasLanguageAttributes.LanguageAttributes
T C VhasRecordOriginValue.xsd:string
RecordOrigin E JhasRecordOriginValue.xsd:string
RecordOrigin C >0hasRecordOriginValue.xsd:string
JhasRecordInfoNote. T C RecordInfo
T C VhasRecordInfoNote.RecordInfoNote
RecordInfoNote C 3hasRecordinfoNote ™ .RecordInfo
T C <lhasRecordinfoNote ™. T
RecordInfo C >0hasRecordInfoNote.RecordInfoNote
T C VisPrimarylnstance.Usage.txt
RecordInfoNote C >0isPrimarylnstance.Usage.txt
JhasDescriptionStandard. T C Recordinfo
T C VhasDescriptionStandard.DescriptionStandard
DescriptionStandard = JhasDescriptionStandard™.RecordInfo
T C <lhasDescriptionStandard™.T
RecordInfo C >0hasDescriptionStandard.DescriptionStandard
T C VhasAuthorityInfo.AuthorityInfo
T C <lhasAuthoritylnfo.T
T C <lhasAuthoritylnfo™.T
DescriptionStandard = >0hasAuthorityInfo.AuthorityInfo
T C VhasLanguageAttributes.LanguageAttributes
T C <1lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™.T
DescriptionStandard C >0hasLanguageAttributes.LanguageAttributes
T C VhasDescriptionStandardValue.DescriptionStandard.txt
DescriptionStandard C JhasDescriptionStandardValue.DescriptionStandard.txt
DescriptionStandard C >0hasDescriptionStandardValue.DescriptionStandard.txt
T C VisPrimarylnstance.Usage.txt
RecordInfo C >0isPrimarylnstance.Usage.txt
T C VhasLanguageOfCataloging.LanguageOfCataloging
LanguageOfCataloging C JhasLanguageOfCataloging ™ .RecordInfo
T C <lhaslLanguageOfCataloging.T
T C <lhaslLanguageOfCataloging™.T
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RecordInfo C >0hasLanguageOfCataloging.LanguageOfCataloging (86)
RecordInfo C Elementinfo (87)
LanguageOfCataloging C Language (88)
LanguageOfCataloging T —(3hasLanguageAttributes.T) (89)
RecordInfo C —(3hasLinkAttributes.3hasXlink.T) (90)
RecordInfo C —(3hasLinkAttributes.3hasNameTitleGroup.T) (91)
2.29.2.2 Explanations
Range 50. Range
Inverse Functionality 51. Functionality
Structural Tautology 52. Inverse Functionality
Domain 53. Structural Tautology
Range 54. Range
Inverse Existential 55. Existential
Inverse Functionality 56. Structural Tautology
Structural Tautology 57. Domain
Range 58. Range
Functionality 59. Inverse Existential
Inverse Functionality 60. Inverse Functionality
: ?{tructural Tautology 61. Structural Tautology
- Sange 62. R
Functionality 63. Sg‘i%fural Tautology
. Inverse Functionality 64. Domain
. Structural Tautology 65. Range
Range 66. Inverse Existential
. Existential . .
67. Inverse Functionality
. Structural Tautology
D : 68. Structural Tautology
Cpomam 69. Range
. Range 70' F 8¢ i
. Inverse Existential - Functiona 1ty. i
. Functionality 71. Inverse Functionality
Inverse Functionality 72. Structural Tautology
. Structural Tautology 73. Range )
. Domain 74. Functlonahty_ .
. Range 75. Inverse Functionality
. Inverse Existential 76. Structural Tautology
. Inverse Functionality 77. Range
. Structural Tautology 78. Existential
. Domain 79. Structural Tautology
. Range 80. Range
. Inverse Existential 81. Structural Tautology
Inverse Functionality 82. Range
. Structural Tautology 83. Inverse Existential
. Range 84. Functionality
Functionality 85. Inverse Functionality
. Inverse Functionality 86. Structural Tautology
. Structural Tautology 87. RecordInfo is a sub-class of ElementInfo
: gange | Tauto] 88. LanguageOfCataloging is a sub-class of Lan-
. Structural Tautology guage
: ]IE{apge - 89. LanguageOfCataloging does not have a
‘ S;(rﬁziﬂifl Tautolo hasLanguageAttributes property
D ; gy 90. RecordInfo does not have a hasLinkAttributes
. Domain . .
. Range property which has a hasXlink property
_ Inverse Existential 91. RecordInfo does not have a haSLlnkAttrlbutes
. Inverse Functionality property which has a hasNameTitleGroup

. Structural Tautology property
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2.30 Date Info Module

2.30.1 Overview

Date Info Module is created to capture all type of dates throughout the MODS schema such as Date Mod-
ified, Date Created, Display Date. The module is intended to be used for any date, where the type of date
under description is specified as a controlled vocabulary.

hasDateAttributes i isStartOrEndPoint—)[ Point. tXt ]

Datelnfo

hasAIternativeCaIendar—)‘ CaIendar.txtJ

hasDateValue
iskeyDate
—————

hasDatelnfo

Figure 2.30: The schema diagram for the Date Info Module.

2.30.2 Formalization

2.30.2.1 Axioms

T C VhasDatelnfo.Datelnfo (1)
Datelnfo C JhasDatelnfo™.Thing )
T C <lhasDatelnfo™.T (3)

T C >0hasDatelnfo.Datelnfo 4)

T C VhasDateAttributes.DateAttributes (5)
Datelnfo C JdhasDateAttributes.DateAttributes (6)
T C <1lhasDateAttributes.T 7)

T C <lhasDateAttributes™. T (8)
Datelnfo C >0hasDateAttributes.DateAttributes )
T C VhasLanguageAttributes.LanguageAttributes (10)

T C <lhaslLanguageAttributes. T (11)

T C <lhaslLanguageAttributes™. T (12)
Datelnfo C >0hasLanguageAttributes.LanguageAttributes (13)
T C VisOfDateType.DatelnfoType.txt (14)
Datelnfo C JisOfDateType.DatelnfoType.txt (15)
Datelnfo C >0isOfDateType.DatelnfoType.txt (16)
T C VYhasDateValue.xsd:string 17)

)

Datelnfo C JFhasDateValue.xsd:string (18



Datelnfo C >0hasDateValue.xsd:string
T C VhasDateQualifier.Qualifier.txt

DateAttributes C >0hasDateQualifier.Qualifier.txt

T C VhasDateEncodingType.DateEncoding.txt
DateAttributes C >0hasDateEncodingType.DateEncoding.txt
T L VisKeyDate.xsd:boolean

DateAttributes C >0isKeyDate.xsd:boolean

T C VisStartOrEndPoint.Point.txt

DateAttributes T >0isStartOrEndPoint.Point.txt

T C VhasAlternativeCalendar.Calendar.txt

DateAttributes T >0hasAlternativeCalendar.Calendar.txt

2.30.2.2 Explanations

2.31 Other Type Info Module

O 0N P

Range

Inverse Existential
Inverse Functionality
Structural Tautology
Range

Existential
Functionality

Inverse Functionality
Structural Tautology
Range

. Functionality
. Inverse Functionality
. Structural Tautology

Range

. Existential

2.31.1 Overview

16.
17.
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19.
20.
21.
22.
23.
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28.
29.

Structural Tautology
Range

Existential
Structural Tautology
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Structural Tautology
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Structural Tautology
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Structural Tautology
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Other Type Info Module describes the type of an entity when the type is different from the enumerated
types.

2.31.2 Formalization

2.31.2.1 Axioms

T C vhasOtherTypelnfo.OtherTypelnfo
T C <lhasOtherTypelnfo™.T

T C >0hasOtherTypelnfo.OtherTypelnfo
T C vhasTypeAsString.xsd:string
OtherTypelnfo C JhasTypeAsString.xsd:string
OtherTypelnfo C >0hasTypeAsString.xsd:string

T C VhasTypeAuthority.xsd:string
OtherTypelnfo C >0hasTypeAuthority.xsd:string
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—
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hasTypeAsString
/ hasTypeAuthority

OtherTypelnfo hasTypeAuthorityURI

hasOtherType|nfo¥ hasTypeURI

Thing

Figure 2.31: The schema diagram for the Other Type Info Module.

T C VhasTypeAuthorityURI.xsd:anyURI )
OtherTypelnfo C >0hasTypeAuthorityURI.xsd:anyURI (10)
T C VhasTypeURI.xsd:anyURI (11)
OtherTypelnfo C >0hasTypeURI.xsd:anyURI (12)
2.31.2.2 Explanations
1. Range 7. Range
2. Inverse Functionality 8. Structural Tautology
3. Structural Tautology 9. Range
4. Range 10. Structural Tautology
5. Existential 11. Range
6. Structural Tautology 12. Structural Tautology

2.32 Language Attributes Module

2.32.1 Overview

Language Attributes Module is shared across many different modules. Any element withing the MODS
can have Language Attributes. The attributes of the module may identify what language (e.g. - f, de, en)
has been used to express content in a particular element. In addition, it may also specify what type of script
(e.g. - Chinese, Latin, English) has been used.

2.32.2 Formalization

Here, we would like to note the usage of the controlled vocabularies. Namely, the ranges of values for
the property hasLanguage is an example of a controlled vocabulary wherein language.txt contains the
language names such as eng, fre etc governed by codes from ISO 639-2/b. Similarly, XMLLanguage.txt
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e — — — — —

hasLanguage —)[ language.txt )

o — — — — —

ﬁ hasXMLLanguage 4)[XMLLanguage.txtJ

LanguageAttributes

A ;hasScript )( script.txt |

hasTransliterationTechnique

hasLanguageAttributes

Thing

Figure 2.32: The schema diagram for the Language Attributes Module.

contains language codes that follows the W3C documentation that indicates using the IANA Language
Subtag Registry. In case of script.txt, it contains the scripts used in writing an element, using codes from
ISO 15924.

2.32.2.1 Axioms

T C vhasLanguageAttributes.LanguageAttributes (1)

T C <lhaslLanguageAttributes. T (2)

T C <lhaslLanguageAttributes™.T (3)

T C >0hasLanguageAttributes.LanguageAttributes 4)

JhaslLanguage.T C LanguageAttributes (5)
language.txt C JdhasLanguage™ .LanguageAttributes (6)
LanguageAttributes C >0hasLanguage.language.txt (7)
JhasXMLLanguage.T C LanguageAttributes (8)
XMLLanguage.txt C FhasXMLLanguage™ .LanguageAttributes )
LanguageAttributes C >0hasXMLLang.XMLLanguage.txt (10)
JhasScript. T C LanguageAttributes (11)
script.txt C JhasScript™ .LanguageAttributes (12)
LanguageAttributes C >0hasScript.script.txt (13)
JhasTransliterationTechnique. T C LanugageAttributes (14)
xsd:string C JhasTransliterationTechnique ™ .LanguageAttributes (15)

T C <1lhasTransliterationTechnique™.T (16)

)

LanguageAttributes C >0hasTransliterationTechnique.xsd:string 17
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2.32.2.2 Explanations

1. Range 10. Structural Tautology
2. Functionality 11. Domain

3. Inverse Functionality 12. Inverse Existential
4. Structgral Tautology 13. Structural Tautology
5. Domain 14 D .

6. Inverse Existential - Lomam ) )

7. Structural Tautology 15. Inverse Existential
8. Domain 16. Inverse Functionality
9. Inverse Existential 17. Structural Tautology

2.33 Link Attributes Module

2.33.1 Overview

Link Attributes module consists of attributes which can be used to add references to related con-
tent/information within or outside MODS resource. An ID can be assigned to an element in the MODS
resource which can be used to anchor the element within MODS resource but outside of the particular ele-
ment. Any external information can also be tagged with an element through the hasXlink property. If there
are alternative representations of the same content (e.g. different language, script, translation) that can be
referenced using hasAltRepGroup property.

hasID

é

1

LinkAttributes\ hasXlink
hasLinkAttr\ hasAltRepGroup
‘ hasNameTitIeGroup

Thing

Figure 2.33: The schema diagram for the Link Attributes Module.

2.33.2 Formalization

2.33.2.1 Axioms

T C VhasLinkAttributes.LinkAttributes (1)



T C <lhasLinkAttributes. T

T C <lhasLinkAttributes™.T

T C >0hasLinkAttributes.LinkAttributes

T C vhaslD.xsd:string
LinkAttributes C >0hasID.xsd:string

T C VhasIDRef.xsd:string
LinkAttributes C >0hasIDRef.xsd:string

T C vhasXlink.xsd:anyURI
LinkAttributes © >0hasXlink.xsd:anyURI

T C VhasAltRepGroup.xsd:string
LinkAttributes C >0hasAltRepGroup.xsd:string

T C VhasNameTitleGroup.xsd:string
LinkAttributes © >0hasNameTitleGroup.xsd:string

2.33.2.2 Explanations

1. Range 8.
2. Functionality 9.
3. Inverse Functionality 10.
4. Structural Tautology 11.
5. Range 12.
6. Structural Tautology 13.
7. Range 14.

2.34 Element Info Module

2.34.1 Overview

Structural Tautology
Range
Structural Tautology
Range
Structural Tautology
Range
Structural Tautology
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Element Info Module is one of the modules which are created to aid modular design. There are many
instances where an element can have a Display Label, Link Attributes, Language Attributes. This becomes
repetitive to have the same connections across almost all of the elements. Therefore, we use a generic

module Element Info and leverage a subClassOf relationship whenever Element Info is required.

2.34.2 Formalization

2.34.2.1 Axioms

T C VhasDisplayLabel.xsd:string
Elementinfo C >0hasDisplayLabel.xsd:string

T C vhasLinkAttributes.LinkAttributes

T C <lhasLinkAttributes.T

T C <1lhasLinkAttributes™

T

Elementinfo C >0hasLinkAttributes.LinkAttributes

T C VhasLanguageAttributes.LanguageAttributes

T C <1lhaslLanguageAttributes. T
T C <lhasLanguageAttributes™.T

Elementinfo C >0hasLanguageAttributes.LanguageAttributes
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hasDispIayLabeI

m————
Elementinfo hasLinkAttributes 4)rLinkAttributes
hasLanguageAttributes LanguageAttributes_]
Thing

Figure 2.34: The schema diagram for the Element Info Module.

T C Elementlnfo (1)
(12)
2.34.2.2 Explanations
1. Range 7. Range
2. Structural Tautology 8. Functionality
3. Range . 9. Inverse Functionality
4. Functionality
5. Inverse Functionality 10. Structural Tautology
6. Structural Tautology 11. Thing is a sub-class of ElementInfo

2.35 Organization Module

2.35.1 Overview

Organization module’s primary job is to specify an organization entity (e.g. university, factory). An Organi-
zation can usually provide Agent Roles which is assumed by Agents (e.g. A university may provide the role
of a professor). Organization naturally has a Name, here, the property hasStandardizedName is intended to
be used when an organization has multiple name forms and a particular one is considered primary.

2.35.2 Formalization

2.35.2.1 Axioms

T C vprovidesAgentRole.AgentRole (1)

T C <lprovidesAgentRole™.T (2)
Organization = >0providesAgentRole.AgentRole (3)
T C VhasName.Name 4)
Organization C JhasName.Name 5)
)

T C <lhasName.T

—
®))



Organization

ﬁhasName
e e ==
—hasLinkAttributesH‘ LinkAttributes ]

providesAgentRole —)lAgentRole?J

egt

hasRoleUnderName

v

hasStandardizedName Name ]

b o

Figure 2.35: The schema diagram for the Organization Module.

2.35.2.2 Explanations
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Structural Tautology
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Existential
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Inverse Functionality
Structural Tautology
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T C <lhasName™.T
Organization C >0hasName.Name

T C VhasStandardizedName.Name

T C <lhasStandardizedName.T

T C <1lhasStandardizedName™.T
Organization C >0hasStandardizedName.Name

T C VhasLinkAttributes.LinkAttributes

T C <1lhasLinkAttributes. T

T C <lhasLinkAttributes™.T
Organization C >0hasLinkAttributes.LinkAttributes
JhasRoleUnderName.Name C AgentRole

T C VhasRoleUnderName.Name
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