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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

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

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 19115 was prepared by Technical Committee ISO/TC 211, Geographic
information/Geomatics.

This document contains 11 annexes. Annexes A to E are normative, annexes F to K are informative.
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Introduction

A revival in the awareness of the importance of geography and how things relate spatially, combined with the
advancement of electronic technology, have caused an expansion in the use of digital geographic information and
geographic information systems worldwide. Increasingly, individuals from a wide range of disciplines outside of the
geographic sciences and information technologies are capable of producing, enhancing, and modifying digital
geographic information. As the number, complexity, and diversity of geographic datasets grow, a method for
providing an understanding of all aspects of this data grows in importance.

Digital geographic data is an attempt to model and describe the real world for use in computer analysis and graphic
display of information. Any description of reality is always an abstraction, always partial, and always just one of
many possible "views". This "view" or model of the real world is not an exact duplication; some things are
approximated, others are simplified, and some things are ignored. There is seldom perfect, complete, and correct
data. To ensure that data is not misused, the assumptions and limitations affecting the creation of data must be
fully documented. Metadata allows a producer to describe a dataset fully so that users can understand the
assumptions and limitations and evaluate the dataset's applicability for their intended use.

Typically, geographic data is used by many people other than the producer. It is often produced by one individual
or organization and used by another. Proper documentation will provide those unfamiliar with the data with a better
understanding, and enable them to use it properly. As geographic data producers and users handle more and more
data, proper documentation will provide them with a keener knowledge of their holdings and will allow them to
better manage data production, storage, updating, and reuse.

The objective of this International Standard is to provide a structure for describing digital geographic data. This
International Standard is intended to be used by information system analysts, program planners, and developers of
geographic information systems, as well as others in order to understand the basic principles and the overall
requirements for standardization of geographic information. This International Standard defines metadata
elements, provides a schema and establishes a common set of metadata terminology, definitions, and extension
procedures. When implemented by a data producer, this International Standard will:

1) Provide data producers with appropriate information to characterize their geographic data properly.

2) Facilitate the organization and management of metadata for geographic data.

3) Enable users to apply geographic data in the most efficient way by knowing its basic characteristics.

4) Facilitate data discovery, retrieval and reuse. Users will be better able to locate, access, evaluate,

purchase and utilize geographic data.
5) Enable users to determine whether geographic data in a holding will be of use to them.
This International Standard defines general-purpose metadata, in the field of geographic information. More

detailed metadata for geographic datatypes and geographic services are defined in other ISO 19100 series
standards and user extensions.

Xii © IS0 2000 — All rights reserved
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Geographic information — Metadata

1 Scope

This International Standard defines the schema required for describing geographic information and services. It
provides information about the identification, the extent, the quality, the spatial and temporal schema, spatial
reference, and distribution of digital geographic data.

This International Standard is applicable to:

— the cataloguing of datasets, clearinghouse activities, and the full description of datasets;

— geographic datasets, dataset series, and individual geographic features and feature properties.

This International Standard defines:

— mandatory and conditional metadata sections, metadata entities, and metadata elements;

— the minimum set of metadata required to serve the full range of metadata applications (data discovery,
determining data fitness for use, data access, data transfer, and use of digital data);

— optional metadata elements — to allow for a more extensive standard description of geographic data, if
required;

— a method for extending metadata to fit specialized needs.

Though this International Standard is applicable to digital data, its principles can be extended to many other forms
of geographic data such as maps, charts, and textual documents as well as non-geographic data.

NOTE Certain mandatory metadata elements may not apply to these other forms of data.

2 Conformance

2.1 Conformance requirements
Metadata shall be provided as specified in clause 6 and annexes A and B.
User-defined metadata shall be defined and provided as specified in annex C.

Any metadata claiming conformance with this International Standard shall pass the requirements described in the
abstract test suite presented in annex D.

2.2 Metadata Profiles

Any profile conforming to this International Standard shall conform to the rules in annex C, clause C.6.

© 1SO 2000 — All rights reserved 1
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2.3 Obligation and condition

For the purposes of conformance testing using the abstract test suite in annex D, metadata entities and elements
shall be considered to be mandatory, conditional or optional as specified in the applicable profile.

3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties involved in agreements based on this International Standard are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 639 (all parts), Code for the representation of names of languages

ISO 3166 (all parts), Codes for the representation of names of countries and their subdivisions

ISO 4217:1995, Codes for the representation of currencies and funds

ISO 8859 (parts 1 to 15), Information technology — 8 bit single byte coded graphic character sets

ISO 8879, Information processing — Text and office systems — Standard Generalized Markup Language (SGML)

ISO/IEC 10646-1, Information technology — Universal Multiple-Octet Coded Character Set (UCS) — Part 1:
Architecture and Basic Multilingual Plane

ISO/IEC 11179 (all parts), Information technology — Specification and standardization of data elements
ISO TS 19103:—"), Geographic information — Conceptual schema language

ISO 19104:— 1), Geographic information — Terminology

ISO 19106:— 1), Geographic information — Profiles

ISO 19107:— 1), Geographic information — Spatial schema

ISO 19108:— 1), Geographic information — Temporal schema

ISO 19109:— 1), Geographic information — Rules for application schema

ISO 19110:— 1), Geographic information — Feature cataloguing methodology

ISO 19111:— 1), Geographic information — Spatial referencing by coordinates

ISO 19112:— 1), Geographic information — Spatial referencing by geographic identifiers
ISO 19113:— 1), Geographic information — Quality principles

ISO 19114:— 1), Geographic information — Quality evaluation procedures

ISO 19117:— 1), Geographic information — Portrayal

1) To be published.
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ISO 19118:— 1), Geographic information — Encoding

4 Terms and definitions
For the purposes of this International Standard, the following terms and definitions apply.

NOTE The terms and definitions used in conjunction with the UML models are addressed in clause 5.

41
data type
specification of the legal value domain and legal operations allowed on values in this domain

EXAMPLE Integer, Real, Boolean, String, Date, and SG_Point
NOTE A data type is identified by a term, e.g. Integer

4.2
dataset
identifiable collection of data

NOTE A dataset may be a smaller grouping of data which, though limited by some constraint such as spatial extent or
feature type, is located physically within a larger dataset. Theoretically, a dataset may be as small as a single feature or feature
attribute contained within a larger dataset. A hardcopy map or chart may be considered a dataset.

4.3
dataset series
collection of datasets sharing the same product specification

4.4

grid

network composed of two or more sets of curves in which the member of each set intersect the members of the
other sets in a systematic way that divides a space

4.5
metadata
data about data

4.6

metadata element

discrete unit of metadata

NOTE 1 Equivalent to an attribute in UML terminology.

NOTE 2  Metadata elements are unique within a metadata entity.

4.7
metadata entity
set of metadata elements describing the same aspect of data

NOTE 1 May contain one or more metadata entities.
NOTE 2  Equivalent to a class in UML terminology.
4.8

metadata section
subset of metadata which consists of a collection of related metadata entities and metadata elements
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49
model
abstraction of some aspects of reality

4.10
resource
asset or means that fulfils a requirement

EXAMPLE Dataset, service, document, person or organization.

4.11
temporal reference system
reference system against which time is measured

5 Symbols and abbreviated terms

5.1 Abbreviations

DTD Document Type Definition

IDL Interface Definition Language

OoCL Object Constraint Language

SGML Standard Generalized Markup Language
UML Unified Modelling Language

XML Extensible Markup Language

5.2 UML notations

The diagrams that appear in this International Standard are presented using the Unified Modelling Language (UML)
static structure diagram with the ISO Interface Definition Language (IDL) basic type definitions and the UML Object
Constraint Language (OCL) as the conceptual schema language. The UML notations used in this International

Standard are described in the Figure 1 below.
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Association

Aggregation <>

Composition H @

. ~
Generalization >

Dependency | [______________ >

Figure 1 — UML notation
5.3 UML model relationships

5.3.1 Associations

An association is used to describe a relationship between two or more classes. UML defines three different types of
relationships, called association, aggregation and composition. The three types have different semantics. An
ordinary association shall be used to represent a general relationship between two classes. The aggregation and
composition associations shall be used to create part-whole relationships between two classes. The direction of an
association must be specified. If the direction is not specified, it is assumed to be a two-way association. If one-way
associations are intended, the direction of the association can be marked by an arrow at the end of the line.

An aggregation association is a relationship between two classes in which one of the classes plays the role of
container and the other plays the role of a containee.

A composition association is a strong aggregation. In a composition association, if a container object is deleted,

then all of its containee objects are deleted as well. The composition association shall be used when the objects
representing the parts of a container object cannot exist without the container object.

5.3.2 Generalization

A generalization is a relationship between a superclass and the subclasses that may be substituted for it. The
super-class is the generalized class, while the subclasses are specified classes.

5.3.3 Instantiation / Dependency

A dependency relationship shows that the client class depends on the supplier class/interface to provide certain
services, such as:

— Client class accesses a value (constant or variable) defined in the supplier class/interface
— Operations of the client class invoke operations of the supplier class/interface

— Operations of the client class have signatures whose return class or arguments are instances of the supplier
class/interface
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An instantiated relationship represents the act of substituting actual values for the parameters of a parameterized
class or parameterized class utility to create a specialized version of the more general item.

5.3.4 Roles

If an association is navigable in a particular direction, the model shall supply a “role name” that is appropriate for
the role of the target object in relation to the source object. Thus in a two-way association, two role names will be
supplied.

Classl |2 'l Class2
0..* 1
Classl /Class2 Class2
1.*
Only one One or more
0.*

Zero or more

0..1 Optional
(zero or one)

Specific number

Figure 2 — UML roles
Figure 2 represents how role names and cardinalities are expressed in UML diagrams. The role name “r1” is
Class1’s relationship to Class2. The role name “r2” is Class2’s relationship to Class1. The cardinalities show that
“zero or many” Class1s are related to “exactly one” Class2.

Figure 2 also shows how derived classes will be expressed. The diagram indicates that Class1 is a derived class
of Class2. Any attributes and aggregates of Class1 are also derived from Class2.

5.4 UML model stereotypes

A UML stereotype is an extension mechanism for existing UML concepts. It is a model element that is used to
classify (or mark) other UML elements so that they in some respect behave as if they were instances of new virtual
or pseudo metamodel classes whose form is based on existing base metamodel classes. Stereotypes augment
the classification mechanisms on the basis of the built-in UML metamodel class hierarchy. Below are brief
descriptions of the stereotypes used in this International Standard, for more detailed descriptions consult 1ISO
19103.

In this International Standard the following stereotypes are used:

a) <<Type>> class used for specification of a domain of instances (objects), together with the operations
applicable to the objects. A type may have attributes and associations.

b) <<Enumeration>> data type whose instances form a list of named literal values. Both the enumeration name
and its literal values are declared. Enumeration means a short list of well-understood potential values within a
class.

c) <<DataType>> descriptor of a set of values that lack identity (independent existence and the possibility of side

effects). Data types include primitive predefined types and user-definable types. A DataType is thus a class
with few or no operations whose primary purpose is to hold the abstract state of another class.
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d) <<CodelList>> used to describe a more open enumeration. <<CodeList>> is a flexible enumeration. Code lists
are useful for expressing a long list of potential values. If the elements of the list are completely known, an
enumeration should be used; if the only likely values of the elements are known, a code list should be used.

e) <<Union>> describes a selection of one of the specified types. This is useful to specify a set of alternative
classes/types that can be used, without the need to create a common super-type/class.

f) <<Abstract>> class (or other classifier) that cannot be directly instantiated. UML notation for this to show the
name in italics.

g) <<Metaclass> class whose instances are classes. Metaclasses are typically used in the construction of meta-
models. A metaclass is an object class whose primary purpose is to hold metadata about another class.

h) <<Interface>> named set of operations that characterize the behaviour of an element.
i) <<Package>> cluster of logically related components, containing sub-packages.

j)  <<Leaf>> package that contains definitions, without any sub-packages.

5.5 Package abbreviations

Two letter abbreviations are used to denote the package that contains a class. Those abbreviations precede class

names, connected by a “_”. The standard that those classes are located in is indicated in parentheses. A list of

those abbreviations follows.

CcC Changing Coordinates (1ISO 19111)
Cl Citation (ISO 19115)

Ccv Coverages (ISO 19123)

DQ Data quality (ISO 19115)

DS Dataset (ISO 19115)

EX Extent (ISO 19115)

FC Feature Catalogue (1ISO 19110)
FE Feature (ISO 19109)

FT Feature Topology (ISO 19107)
GF General Feature (ISO 19109)
GM Geometry (1ISO 19107)

GR Graph (ISO 19107)

LI Lineage (ISO 19115)

MD Metadata (ISO 19115)

PF Feature Portrayal (ISO 19117)
PS Positioning Services (ISO 19116)

RS Reference System (ISO 19115)
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SC Spatial Coordinates (ISO 19111)
Sl Spatial Identification (ISO 19112)
SV Services (ISO 19119)

™ Temporal (ISO 19108)

TP Topology (ISO 19107)

TS Simple Topology (ISO 19107)

5.6 UML model / data dictionary relationships

Table 1 illustrates the relationship between the terminology of the UML models and the data dictionary.

Table 1 — Relationship between UML model and data dictionary

UML Model Data Dictionary
Package Section
Generalized Class Entity

Specified Class Entity

Class Entity

Attribute Element
Association Element

6 Requirements

6.1 Metadata for geographic data requirement

This International Standard identifies the metadata required to describe digital geographic data. Metadata is
applicable to independent datasets, aggregations of datasets, individual geographic features, and the various
classes of objects that compose a feature. Metadata shall be provided for geographic datasets and may, optionally,
be provided for aggregations of datasets, features, and attributes of features. Metadata is composed of one or
more Metadata Sections (UML Packages) containing one or more Metadata Entities (UML classes).

6.2 Metadata application information

Figure 3 is a UML class diagram defining the classes of geographic information to which metadata applies. It
specifies that a dataset (DS_DataSet) must have one or more related Metadata entity sets (MD_Metadata).
Metadata may optionally relate to a Feature, Feature Attribute, Feature Type, Feature Property Type (a Metaclass
instantiated by Feature association role, Feature attribute type, and Feature operation), and aggregations of
datasets (DS_Aggregate). Dataset aggregations may be specified (subclassed) as a general association
(DS_OtherAggregate), a dataset series (DS_Series), or a special activity (DS _Initiative). MD_Metadata also applies
to other classes of information and services not shown in this diagram (see MD_ScopeCode, B.5.25).
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<<Metaclass>>
GF_FeatureType <<Metaclass>>
(from Gen Feature) GFﬁAﬂributeType
+feature Type
0.* +featureAttribute
0.*
0.
+featureTypeMetadata
0. g +featureAttributeMetadata
MD_Metadata
(from Metadata entity set information) +has 1.*
+propertyTypeMetadata
o +seriesMetadata
<<Metaclass>> 1.*
GF_PropertyType
(from Gen Feature) +PfopeftyType
0.*
+series
0.* +describes
+partOf 0.*
+superset  0.* | <<Abstract>> | g * "
MultipleAggregation DS_Aggregate DS_DataSet
+composedO
+subset 0.* $ 1.
DS_OtherAggregate DS_Series DS_Initiative

+associationType : DS_AssociationTypeCode + initiativeType : DS_InitiativeTypeCode

-

DS_StereoMate DS_Platform DS_Sensor DS_ProductionSeries

<<CodelList>> <<CodelList>>
DS_AssociationTypeCode DS_|InitiativeTypeCode
+ crossReference + campaign
+ largerWorkCitation + collection
+ partOfSeamlessDatabase + exercise
+ source + experiment
+ stereoMate +investigation
+ mission
+nonlmageSensor
+ operation
+ platform
+ process
+ program
+ project
+ study
+task
+ trial

Figure 3 — Metadata application
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6.3 Metadata packages

6.3.1 Metadata package and entity relationship

In this International Standard, metadata for geographic data is presented in UML Packages.

Each package
contains one or more entities (UML Classes), which can be specified (subclassed) or generalized (superclassed).

Entities contain elements (UML class attributes) which identify the discrete units of metadata.
related to one or more other entities.

Entities may be
Entities can be aggregated and repeated as necessary to meet: (1) the
mandatory requirements stated in this International Standard; (2) additional user requirements. Figure 4 illustrates

the layout of the packages. The metadata is fully specified in the UML model diagrams and data dictionary for
each package, which can be found in annexes A and B respectively. If a discrepancy between the two annexes
exists, annex A shall be considered authoritative.
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Constraint
inf ormation
<<Leaf>>
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1 . . = —
| inf ormation Tt -l N <<Leaf>>
<<Leaf>> | —| Citation and responsible
| . .
Portray al catalogue \ /ﬂ party information
inf ormation ! 4
\ / T AN
.
\ ! / -7 // !
\ | / - |
N e /
1 4 / |
\ N \ ’ <<Leaf>> , |
/
\ 1 istributi / |
<<Leaf>> . \ % Distrbuton , |
f | / information / |
Malntenar}ce N ! , — , !
information N | ,/ e / |
< - I « y .7 / ‘
RS \ ! / - / !
RN \ / -7 / |
~ R - / |
~ . - / |
<<Leaf>> - / |
Metadata entity |
_ | setinformation | T T ----___ <<Leaf>> I
_ - - - . |
pr - PR N > Metadata extension |
<< >> - RN q .
o & < L7 ! \ ~ . inf ormation !
Application schema Y I \\ S !
. . =~ |
inf ormation d / \ RN |
, 4 / \ >~ |
’ / \ RS |
s / \ NS |
/ \ S
/7 ! \ ~ |
’ ! \ RS |
s ! \ AN |
7 ! \ S !
s i > |
, 4 ! S o |
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! <<Leaf>> ~< !
Lot / Identif ication
<< >> . .
ear= ! inf ormation <<Leaf>>
Data quality h Reference system
information ! . S inf ormation
\ N
, \ S =7
/ \ ~ e
I \ AN e
v . o
. L
<<Leaf>>
<<Leaf>> Units of <<Leaf>>
Spatlifll represgntatlon Measure . Extent.
inf ormation inf ormation

Figure 4 — Metadata packages

The relationship between packages of metadata and metadata entities is shown in Table 2. The packages of
metadata are listed in the Package column and the aggregate entity of metadata contained within the

corresponding package is listed in the Entity column.

10

The entities contained within the packages are further
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defined in 6.3.2 through 6.4.2. Each package has a corresponding subclause, which is listed in the subclause
Name column.

Table 2 — Relationship between packages of metadata and metadata entities

SubClause | Package Entity UML Diagram Data Dictionary
Name
6.3.2.1 Metadata entity set information | MD_Metadata A2.1 B.2.1
6.3.2.2 Identification information MD_Identification A.2.2 B.2.2
6.3.2.3 Constraint information MD_Constraints A23 B.2.3
6.3.2.4 Data quality information DQ_DataQuality A24 B.2.4
A24.1 B.2.4.1
A.2.4.2 B.2.4.2
6.3.2.5 Maintenance information MD_Maintenancelnformation A2.5 B.2.5
6.3.2.6 Spatial representation MD_SpatialRepresentation A.2.6 B.2.6
information
6.3.2.7 Reference system information MD_ReferenceSystem A2.7 B.2.7
6.3.2.8 Content information MD_Contentinformation A28 B.2.8
6.3.2.9 Portrayal catalogue information | MD_PortrayalCatalogueReference A.2.9 B.2.9
6.3.2.10 Distribution information MD_Distribution A.2.10 B.2.10
6.3.2.11 Metadata extension information | MD_MetadataExtensioninformation A.2.11 B.2.11
6.3.2.12 Application schema information | MD_ApplicationSchemalnformation A2.12 B.2.12
6.4.1 Extent information EX_Extent A.3.1 B.3.1
6.4.2 Citation and responsible party Cl_Citation A3.2 B.3.2

information

Cl_ResponsibleParty

6.3.2 Package descriptions

6.3.2.1

Metadata entity set information (MD_Metadata)

Metadata entity set information consists of the entity (UML class) MD_Metadata, which is mandatory. The
MD_Metadata entity contains both mandatory and optional metadata elements (UML attributes). The MD_Metadata
entity is an aggregate of the following entities (which are further explained in the following subclauses):

MD _ Identification
MD_Constraints

DQ_DataQuality

MD_Maintenancelnformation

MD_SpatialRepresentation

MD_ReferenceSystem

MD_Contentinformation

MD_ PortrayalCatalogueReference

MD_ Distribution

MD_MetadataExtensionInformation

MD_ApplicationSchemalnformation
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6.3.2.2 Identification information (MD_Ildentification)

Identification information contains information to uniquely identify the data. ldentification information includes
information about the citation for the resource, an abstract, the purpose, credit, the status and points of contact.
The MD_lIdentification entity is mandatory. It contains mandatory, conditional, and optional elements. The
MD_Identification entity may be specified (subclassed) as MD_Dataldentification when used to identify data and as
MD_Serviceldentification when used to identify a service. MD_Serviceldentification provides a high level
description of a service, for further information see 1ISO 19119. MD_Identification is an aggregate of the following
entities:

e MD_Format, format of the data

e MD_BrowseGraphic, graphic overview of the data

e MD_Usage, specific uses of the data

e MD_Constraints, constraints placed on the resource
e MD_Keywords, keywords describing the resource

e MD_Maintenancelnformation, how often the data is scheduled to be updated and the scope of the
update

The geographicBox and geographicDescription elements of MD_Identification are conditional; one of them shall be
included if the dataset is spatially referenced. If necessary both may be used.

The characterSet element of MD _Identification is conditional; it is documented if ISO 10646-1 is not used.

6.3.2.3 Constraint information (MD_Constraints)

This package contains information concerning the restrictions placed on data. The MD_Constraints entity is
optional and may be specified as MD_L egalConstraints and/or MD_SecurityConstraints.

The otherConstraint element of MD_LegalConstraints shall be non-zero (used) only if accessConstraints and/or
useConstraints elements have a value of “otherRestrictions”, which is found in the MD_Restriction codelist.

6.3.2.4 Data quality information (DQ_DataQuality)

This package contains a general assessment of the quality of the dataset. The DQ_DataQuality entity is optional
and contains the scope of the quality assessment. DQ_DataQuality is an aggregate of LI_Lineage and
DQ_Element. DQ_Element can be specified as DQ_Completeness, DQ_LogicalConsistency,
DQ_PositionalAccuracy, DQ_ThematicAccuracy and DQ_TemporalAccuracy. Those five entities represent
Elements of data quality and can be further subclassed to the sub-Elements of data quality. Users may add
additional elements and sub-elements of data quality by sub-classing DQ_Element or the appropriate sub-element.

This package also contains information about the sources and production processes used in producing a dataset.
The LI_Lineage entity is optional and contains a statement about the lineage. LI_Lineage is an aggregate of
LI_ProcessStep and LI_Source.

The “report” and “lineage” roles of DQ_DataQuality are mandatory if DQ_DataQuality.scope.DQ_Scope.level has a
value of “dataset”.

The “levelDescription” element of DQ_Scope is mandatory if the “level” element of DQ_Scope does not have a
value of “dataset” or “series”.

The ‘statement’ element of LI_Lineage is mandatory if DQ_DataQuality.scope.DQ_Scope.level has a value of
‘dataset’ or ‘series’ and the LI_Lineage roles of ‘source’ and ‘processStep’ are not documented.
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The “source” role of LI_Lineage is mandatory if the "statement” element and the "processStep” role of LI Lineage
are not documented.

The “processStep” role of LI_Lineage is mandatory if the "statement” element and the "source” role of LI_Lineage
are not documented.

Either the “description” or “sourceExtent” element of LI_Source must be documented.

6.3.2.5 Maintenance information (MD_Maintenancelnformation)

This package contains information about the scope and frequency of updating data. The
MD_ Maintenancelnformation entity is optional and contains mandatory and optional metadata elements.

6.3.2.6  Spatial representation information (MD_SpatialRepresentation)

This package contains information concerning the mechanisms used to represent spatial information in a dataset.
The MD_SpatialRepresentation entity is optional and can be specified as MD_GridSpatialRepresentation and
MD_VectorSpatialRepresentation. Each of the specified entities contains mandatory and optional metadata
elements. When further description is necessary, MD_GridSpatialRepresentation may be specified as
MD_ Georectified and/or MD_Georeferenceable. Metadata for Spatial data representation are derived from ISO
19107.

6.3.2.7 Reference system information (MD_ReferenceSystem)

This package contains the description of the spatial and temporal reference system(s) used in a dataset.
MD_ReferenceSystem contains an element to identify the reference system used. MD_ReferenceSystem may be
subclassed as MD_CRS, which is an aggregate of MD_ProjectionParameters and MD_EllipsoidParameters.
MD_ProjectionParameters is an aggregate of MD_ObliqueLineAzimuth and MD_ObliqueLinePoint.
MD_ReferenceSystem is derived from RS _ReferenceSystem, which can be specified as SC_CRS,
S|_SpatialReferenceSystemUsingGeographicldentifiers and TM_ReferenceSystem.  Metadata for Reference
system information are derived from ISO 19108, ISO 19111 and ISO 19112.

6.3.2.8 Content information (MD_Contentinformation)

This package contains information identifying the feature catalogue used (MD_FeatureCatalogueDescription)
and/or information describing the content of a coverage dataset (MD_CoverageDescription). Both description
entities are subclasses of the MD_Contentinformation entity. MD_CoverageDescription may be subclassed as
MD_ImageDescription, and is an aggregate of MD_RangeDimension. MD_RangeDimension may additionally be
subclassed as MD_Band.

6.3.2.9 Portrayal catalogue information (MD_PortrayalCatalogueReference)

This package contains information identifying the portrayal catalogue used. It consists of the optional entity
MD_ PortrayalCatalogueReference. This entity contains the mandatory element used to specify which portrayal
catalogue is used by the dataset.

6.3.2.10 Distribution information (MD_Distribution)

This package contains information about the distributor of, and options for obtaining, a resource. It contains the
optional MD_Distribution entity. MD_Distribution is an aggregate of the options for the digital distribution of a
dataset (MD_DigitalTransferOptions), identification of the distributor (MD_Distributor) and the format of the
distribution (MD_Format), which contain mandatory and optional elements. MD_DigitalTransferOptions contains
the medium wused for the distribution (MD_Medium) of a dataset, and is an aggregate of
MD_DigitalTransferOptions. = MD_Distributor is an aggregate of the process for ordering a distribution
(MD_StandardOrderProcess).

The “distributionFormat” role of MD_Distribution is mandatory if the “distributorFormat” role of MD_Distributor is not
documented.
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The “distributorFormat” role of MD_Distributor is mandatory if the “distributionFormat” role of MD_Distribution is not
documented.

6.3.2.11 Metadata extension information (MD_MetadataExtensioninformation)

This package contains information about user specified extensions. It contains the optional
MD_MetadataExtensioninformation entity. MD_MetadataExtensioninformation is an aggregate of information
describing the extended metadata elements (MD_ExtendedElementinformation).

If the “dataType” element of MD_ExtendedElementinformation does not have a value of ‘codelist’, ‘enumeration’ or

‘codelistElement’; then the “obligation”, “maximumOccurence” and “domainValue” elements are mandatory.

If the “dataType” element of MD_ExtendedElementinformation has a value of ‘codelistElement’, then the
“domainCode” element is mandatory.

If the “dataType” element of MD_ExtendedElementinformation does not have a value of ‘codelistElement’, then the
“shortName” element is mandatory.

If the “obligation” element of MD_ExtendedElementinformation has a value of ‘conditional’, then the “condition”
element is mandatory.

6.3.2.12 Application schema information (MD_ApplicationSchemalnformation)

This package contains information about the application schema used to build a dataset. It contains the optional
entity MD_ApplicationSchemalnformation which is an aggregate of MD_SpatialAttributeSupplement, which is an
aggregate of MD_FeatureTypeList. The entities contain mandatory and optional elements.

6.4 Metadata datatypes

6.4.1 Extent information (EX_Extent)

The datatype in this package is an aggregate of the metadata elements that describe the spatial and temporal
extent of the referring entity. The EX_Extent entity contains information about the geographic
(EX_GeographicExtent), temporal (EX_TemporalExtent) and the vertical (EX_VerticalExtent) extent of the referring
entity. EX_GeographicExtent can be subclassed as EX_BoundingPolygon, EX_GeographicBoundingBox and
EX_GeographicDescription. The combined spatial and temporal extent (EX_SpatialTemporalExtent) is an
aggregate of EX_GeographicExtent. EX_SpatialTemporalExtent is a subclass of EX_TemporalExtent.

The EX Extent entity has three optional roles named “geographicElement”, “temporalElement’, and
“verticalElement” and an element called “description”. At least one of the four shall be used.

The entity stereotype “DataType” is defined in 5.4.

6.4.2 Citation and responsible party information (Cl_Citation and CI_ResponsibleParty)

This package of datatypes provides a standardized method (Cl_Citation) for citing a resource (dataset, feature,
source, publication, etc.), as well as information about the party responsible (Cl_ResponsibleParty) for a resource.
The CIl_ResponsibleParty datatype contains the identity of person(s), and/or position, and/or organization(s)
associated with the resource. The location (Cl_Address) of the responsible person or organization is also defined
here.

The entity stereotype “DataType” is defined in 5.4.

6.5 Core metadata for geographic datasets

This International Standard defines an extensive set of metadata elements; typically only a subset of the full
number of elements is used. However, it is essential that a basic minimum number of metadata elements be
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maintained for a dataset. Listed are the core metadata elements required to identify a dataset, typically for
catalogue purposes. This list contains metadata elements answering the following questions: “Does a dataset on
a specific topic exist (‘what’)?”, “For a specific place (‘where’)?”, “For a specific date or period (‘when’)?” and “A
point of contact to learn more about or order the dataset (‘who’)?”. Using the recommended optional elements in
addition to the mandatory elements will increase interoperability, allowing users to understand without ambiguity
the geographic data and the related metadata provided by either the producer or the distributor. Dataset metadata
profiles of this International Standard shall include this core.

Listed below are the core metadata elements (mandatory and recommended optional) required for describing a

dataset. An “M” indicates that the element is mandatory. An “O” indicates that the element is optional. A “C”
indicates that the element is mandatory under certain conditions.

Table 3 — Core metadata for geographic datasets

Dataset title (M) Spatial representation type (O)
(MD_Metadata > MD_|dentification.citation > (MD_Metadata >

CI_Citation.title) MD_Dataldentification.spatialRepresentationType)
Dataset reference date (M) Reference system (O)
(MD_Metadata > MD_Identification.citation > CI_Citation (MD_Metadata > MD_ReferenceSystem)
> Cl_Date.date and Cl_dateType)

Dataset responsible party (O) Lineage statement (O)
(MD_Metadata > MD_Identification.pointOfContact > (MD_Metadata > DQ_DataQuality >
Cl_ResponsibleParty) LI_Lineage.statement)

Geographic location of the dataset (by On-line resource (O)

four coordinates or by geographic (MD_Metadata > MD_Distribution >
identifier) (C) MD_DigitalTransferOption.onLine >
(MD_Metadata > MD_Dataldentification.geographicBox Cl_OnlineResource)

or MD_Dataldentification.geogrphicldentifier)

Dataset language (M) Metadata file identifier (O)
(MD_Metadata > MD_Dataldentification.lauguage) (MD_Metadata.fileldentifier)

Dataset character set (C) Metadata standard name (O)
(MD_Metadata > MD_Dataldentification.characterSet) (MD_Metadata.metadataStandardName)
Dataset topic category (M) Metadata standard version (O)
(MD_Metadata > MD_Dataldentification.topicCategory) (MD_Metadata.metadataStandardVersion)
Spatial resolution of the dataset (O) Metadata language (C)
(MD_Metadata > (MD_Metadata.language)

MD_Dataldentification.spatialResolution >
MD_Resolution.equivalentScale or
MD_Resolution.distance)

Abstract describing the dataset (M) Metadata character set (C)
(MD_Metadata > MD_Identification.abstract) (MD_Metadata.characterSet)

Distribution Format (O) Metadata point of contact (M)
(MD_Metadata > MD_Distribution > MD_Format.name (MD_Metadata.contact > Cl_ResponsibleParty)
and MD_Format.version)

Additional extent information for the Metadata date stamp (M)

dataset (vertical and temporal) (O) (MD_Metadata.dateStamp)

(MD_Metadata > MD_Dataldentification.extent >

EX_Extent)
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6.6 Unified Modelling Language (UML) diagrams
Annex A provides the metadata schemas in the form of Unified Modelling Language (UML) diagrams. These

diagrams, in conjunction with the data dictionary presented in Annex B, serve to fully define the total abstract model
for metadata.

6.7 Data dictionary

Annex B contains the element and entity definitions for the metadata schemas. This dictionary, in conjunction with
the diagrams presented in annex A, serve to fully define the total abstract model for metadata.

Codelists and their values provided in this International Standard (B.5 and A.2) are normative. User extensions to

codelists shall follow the rules as described in annex C and ISO 11179-6. 1SO 11179-6 defines the information to
be specified, conditions to be fulfilled and procedure(s) to be followed for registering data elements.

6.8 Metadata extensions and profiles

Annex C provides the rules for defining and applying additional metadata to better serve special user needs.

6.9 Abstract test suite

Annex D defines the tests that must be passed to claim conformance with this International Standard.

6.10 Comprehensive dataset metadata application profile

Annex E defines a comprehensive metadata application schema, which provides an implementable metadata
profile. It incorporates the mandatory and optional metadata required to document a geographic data resource
completely (independent dataset, dataset series, or individual geographic features). This schema fully defines the
complete range of metadata required to identify, evaluate, extract, employ, and manage geographic information.
Data producers typically provide comprehensive metadata.

This schema is provided as a UML model.

The codelists values presented in the XML DTD are shown as the plain text terms to further understanding of the

standard. To facilitate interoperability in a multi-lingual environment, the numerical codes may be used in an actual
implementation.

6.11 Dataset metadata — XML DTD

Annex F contains an XML DTD, based on the comprehensive dataset metadata application schema.

6.12 Metadata extension methodology

Annex G provides guidance on extending metadata. Additional metadata elements shall be defined according to
the rules described in Annex C.

6.13 Metadata implementation

Annex H provides an overview of methods and ideas for the implementation and management of metadata for the
purposes of search and retrieval, metadata exchange, and presentation.

6.14 Hierarchical levels of metadata

Annex | provides methods for efficiently handling metadata for datasets with metadata requirements at different
levels.
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6.15 Implementation examples
Annex J provides an example of the use of this International Standard, utilizing the core components of the

comprehensive profile, for a geographic dataset. It is presented in an XML document (J.1). An example of
extended metadata elements, as may be developed by a specific information community, is also provided (J.2).

6.16 Multi-lingual support for free text fields

Annex K provides a structure to implement the free text fields of this International Standard in multiple languages.

© 1SO 2000 — All rights reserved 17
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Annex A
(normative)

Metadata schemas

A.1 Metadata UML models

Metadata for describing geographic data is defined using an abstract object model in the Unified Modelling
Language (UML). The diagrams in the following subclauses provide “views,” which are portions of the total
abstract model for metadata. Each diagram defines a metadata section (UML package) of related entities,
elements, data types, and code lists. Related entities, which are defined in another diagram, are shown with
elements suppressed and the defining package specified under the entity name in parenthesis. Throughout the
following models, entities may have mandatory and/or optional elements and associations. In some cases, optional
entities may have mandatory elements; those elements become mandatory only if the optional element is used

18 © 1SO 2000 — All rights reserved
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A.2 Metadata package UML diagrams

A.2.1 Metadata entity set information

Figure A.1 defines the class “MD_Metadata” and shows containment relationships with the other metadata classes
which, in aggregate, define metadata for geographic data. The other metadata class diagrams can be found on the
following pages. The data dictionary for this diagram is located in B.2.1

<<Abstract>> MD_ReferenceSystem
MD_Spatial Representation (from Reference system information)
(from Spatial representation information) +referenceSystemIinfo
MD_MetadataExtensionInformation
N
+spatial Representationinfo 0.. 0. (from extension information)
DQ_DataQuality +metadataExtensioninfo 0.

(from Data quality information)|

+dataQualitylnfo

o MD_Maintenancelnformation
MD Metadata +metadataMaintenance (from Mai information)
+ fileldentifier [0..1] : CharacterString 0.1 0.*
+language [0..1] : CharacterString +resourceMaintenance
MD_Distribution + characterSet [0..1] : MD_CharacterSetCode = "utf8"
(from Distribution informa‘ion)K@ + parentldentifier [0..1] : CharacterString
+ hierarchyLevel [0..*] : MD_ScopeCode = "dataset"
+distributionInfo |+ hierarchyLevelName [0..*] : CharacterString gi
+ contact : Cl_ResponsibleParty
0.1 + dateStamp : Date
+ metadataStandardName [0..1] : CharacterString . X X
+ metadataStandardVersion [0..1] : CharacterString +identificationinfo
0. +contentinfo 1.x <<Abstract>>
o - MD_Identification
N\
MD_ContentInformation N N (from Identification information)
(from Content information) \
A
\
\ +metadataConstraints i
N 0" O__,+resourceConslralnts
AN MD_Constraints
+portrayalCataloguelnfo N o
N (from Constraint information)
0.
Conditional statements: N
MD_Portrayal CatalogueReference language: documented if not defined by the encoding
. . standard
(from Portray al catalogue information)

+applicationSchemalnfo characterSet: documented if ISO 10646-1 not used
and not defined by the encoding standard

0.” hierarchyLevel: documented if hierarchyLevel not
— - equal to "dataset"?
MD_ApplicationSchemalnformation hierarchyLevelName: documented if hierarchyLevel

not equal to "dataset"?

(from Application schema information)

Figure A.1 — Metadata entity set information

© 1SO 2000 — All rights reserved 19
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A.2.2 Ildentification information

Figure A.2 defines the metadata classes required to identify a resource. It also defines separate specialization sub-
classes for identifying data and services. The data dictionary for this diagram is located in B.2.2.

<<CodeList>>
MD_TopicCategoryCode
+ farming
+ biota

MD_Usage MD_Metadata
+ specificUsage : CharacterString (from Metadata entity set information) o
+ usageDateTime[0..1] : DateTime (?un laries
+ userDeterminedLimitations[0..1] : CharacterString + climatologyMeterologyAtmosphere

+ userContactinfo [1..*] : C|_ResponsibleParty MD_Constraints :ZIC:;;::
(from Constraint information)

+ environment
+ geoscientificinformation

0.* +resourceConstraints 0.*

+resourceSpecificUsage + health
+identificationinfo + imageryBaseMapsEarthCover
1.* + intelligenceMilitary
<<Abstract>> + :nlaanaters
MD_Identification : :::;'r:’:
MD_BrowseGraphic + citation : CI_Citation i
)| . . | ) + planningCadastre
+ fileName : CharacterString *graphicOverview + abstract : CharacterString N Zocietyg
+ fileDescription[0..1] : CharacterString + purpose [0..1] : CharacterString + structure
+ fileType[0..1] : CharacterString 0.* + credit [0..%] : CharacterString + transportation
+ status [0.."] : MD_ProgressCode + utilitiesCommunications

/ + pointOfContact [0..*] : CI_ResponsibleParty
/ +resourceFormat Q\(;dfsCnp“veKeywoms
0..* -

MD_Keywords
+ keyword[1..*] : CharacterString

+ type [0..1] : MD_KeywordTypeCode
<<CodeList>> characterSet: documented if ISO + thesaurusNamel0..1] : Cl Citation
MD_KeywordTypeCode 10646-1 is not used

+ discipline

+ place {MD_Metadata.hierarchyLevelCode = .

+ stratum "dataset" implies count (geographicBox) +resourceMaintenance 0.*

+ count (geographicDescription) >=1 = <<CodeList>>
& CipE] (e IS MD_Meaintenancelnformation MD_SpatialRepresentationTypeCode
+ theme from Mai N N LE B P!
(from ) + vector
7 + grid
, 4 + textTable
, +TIN
s MD_Senviceldentification + stereoModel
MD_Dataldentification + video
+ spatialRepresentationType [0..*] : MD_SpatialRepresentationTypeCode
+ spatialResolution [0..*] : MD_Resolution .
+ language [1..*] : CharacterString <<CodelList>> <<CodeList>>
+ characterSet [0..1] : MD_CharacterSetCode = "utfg" MD_CharacterSetCode MD_ProgressCode Whers MD_Representative
+ topicCategory [1..*] : MD_TopicCategoryCode + ucs2 + completed Scale Fraction.denominator =
+ geographicBox [0..*] : EX_GeographicBoundingBox + ucs4 + histori i (from Units of Measure) [ :
historicalArchive 1/Scale.measure And
+ geographicDescription [0..*] : EX_GeographicDescription + utfg + obsolete | Scale ta-r etUnits =
+ environmentDescription [0..1] : CharacterString + utf16 + onGoing /Scale | Scale>sosrceUnits
+ extent [0..*] : EX_Extent + isolec8859oneTo15 + planned ! |
+ supplementallnformation [0..1] : CharacterString + jis + required <<DataType>>
+ shiftJIS + underDevelopment MD_RepresentativeFraction
+ eucP /+ denominator : Integer
<<Union>>

MD_Resolution
+ equivalentScale : MD_RepresentativeFraction
+ distance : Distance

Figure A.2 — Identification information
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A.2.3 Constraint information

Figure A.3 defines the metadata required for managing rights to information including restrictions on access and
use. The data dictionary for this diagram is located in B.2.3.

<<Abstract>> MD_Metadata
MD_Identification

(from Identification information)

(from Metadata entity set information)

<<CodelList>>
MD_ClassificationCode
+ unclassified
+ restricted
+ confidential
+ secret
+ topSecret

+resourceConstraints 0..* 0.* +metadataConstraints

MD_Constraints
+ useLimitation[0..*] : CharacterString

£

MD_LegalConstraints

+ accessConstraints [0..*] : MD_RestrictionCode MD_SecurityConstraints
+ useConstraints [0..*] : MD_RestrictionCode + classification : MD_ClassificationCode
+ otherConstraintg0..*] : CharacterString + userNote[0..1] : CharacterString

+ classificationSystem[0..1] : CharacterString
+ handlingDescription[0..1] : CharacterString

<<CodelList>>
MD_RestrictionCode
+ copyright
+ patent
+ patentPending otherConstraints: documented if accessConstraints

+ trademark or useConstraints = "otherRestrictions"
+ license

+ intellectual PropertyRights
+ restricted

+ otherRestrictions

Figure A.3 — Constraint information
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A.2.4 Data quality information

Figure A.4 defines the metadata required to give a general assessment of the quality of a resource. The data
dictionary for this diagram is located in B.2.4.

MD_Metadata

<< ist>>
(from Metadata entity set information) CodelList

DQ_EvaluationMethodTypeCode
+ directinternal
"report" and "lineage" roles are mandatory if ﬁ + directExternal

scope.DQ_Scope.lewel = 'dataset') + indirect

+dataQualityInfo

0.* -
DQ_DataQuality | _---~""
+ scope : DQ_Scope -~ <<DataType>>
DQ_Scope "levelDescription”
+lineage + level [1..*] : MD_ScopeCode - mandators if
ine: .
LI Lineage * @t [, 1] ¢ (XS4 | == =~="lewel" notEqual
o1 + levelDescription [0..*] : MD_ScopeDescription ‘dataset' or 'series’
+report
0.*
<<Abstract>> DQ_ConformanceResult
DQ_Element + specification : Cl_Citation
+ nameOfMeasure [0..*] : CharacterString + explanation : CharacterString
+ measureldentification [0..1] : MD_Identifier + pass : Boolean
+ measureDescription [0..1] : CharacterString <<DataType>>
+ evaluationMethodType [0..1] : DQ_EvaluationMethodTypeCode DQ Result <
+ evaluationMethodDescription [0..1] : CharacterString =
+ evaluationProcedure [0..1] : Cl_Citation
+ dateTime [0..1] : DateTime DQ_QuantitativeResult
+ result[1..2] : DQ_Result + valueType [0..1] : RecordType

+ valueUnit [0..1] : Measure
+ errorStatistic [0..1] : CharacterString
+ value [1..*] : Record

Figure A.4 — Data quality information
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Figure A.5 defines metadata required to describe the sources and production processes used in producing a

dataset. The data dictionary for this diagram is located in B.2.4.1.

+ scope : DQ_Scope - o 'dataset' (001)

; "lineage" role is mandatory if
DQ_DataQuality _|DQ_DataQuality.scope.level =

If(count(source) + count(processStep) =0)
and (DQ_DataQuality.scope.level =
'dataset’ or 'series') then

statement is mandatory

+lineage
0.1 } "source" role is mandatory if LI_
LI Lineage Lineage.statement and "processStep"

+ statement[0..1] : CharacterString

role are not documented

"processStep" role is mandatory if LI_
Lineage.statement and "source" role are
not documented

* o+
+source 0.* 0..* +processStep

LI_Source

+ description [0..1] : CharacterString
+ scaleDenominator[0..1] : MD_RepresentativeFraction | +source 0.*

LI_ProcessStep

+ sourceReferenceSystem [0..1] : MD_ReferenceSystem
+ sourceCitation [0..1] : CI_Citation 0..* +sourceStep
+ sourceExtent [0..*] : EX_Extent

"description" is mandatory if "sourceExtent" is
not documented

"sourceExtent" is mandatory if "description” is
not documented

Figure A.5 — Lineage information

© 1SO 2000 — All rights reserved

+ description : CharacterString

+ rationale[0..1] : CharacterString

+ dateTime [0..1] : DateTime

+ processor[0..*] : CI_ResponsibleParty
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A.2.4.2 Data quality classes and subclasses

Figure A.6 defines the classes and subclasses of data quality used in the data quality diagram. The data dictionary
for this diagram is located in B.2.4.2.

DQ_DataQuality
+ scope : DQ_Scope

LI_Lineage | _0-1 ‘ ‘ +report <D<C:)Ab:lract>>t
+lineage L3

0..* Z>

<<Abstract>> <<Abstract>> <<Abstract>>
DQ_Completeness < |—————— DQ_LogicalConsistency < DQ_PositionalAccuracy < }——————
DQ_CompletenessCommission DQ_ConceptualConsistency DQ_AbsoluteExtemalPositional Accuracy

DQ_DomainConsistency

— DQ_GriddedDataPositional Accuracy
DQ_CompletenessOmission

DQ_FormmatConsistency

DQ_RelativelntemalPositionalAccuracy

DQ_TopologicalConsistency

<<Abstract>> <<Abstract>>
DQ_ThematicAccuracy <}7 DQ_TemporalAccuracy

DQ_ThematicClassificationCorrectness DQ_AccuracyOfATimeMeasurement

DQ_NonQuantitativeAttributeAccuracy

DQ_TemporalConsistency

DQ_QuantitativeAttributeAccuracy

DQ_TemporalValidity

Figure A.6 — Data quality classes and subclasses
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Figure A.7 defines the metadata required to describe the maintenance and update practices for information. The

data dictionary for this diagram is located in B.2.5.

MD_Metadata

(from Metadata entity set information)

+metadataMaintenance
0..1

<<CodeList>>
MD_ScopeCode

MD_Maintenancelnformation

+ maintenanceAndUpdateFrequency : MD_MaintenanceFrequencyCode
+ dateOfNextUpdate [0..1] : Date

+ userDefinedMaintenanceFrequency [0..1] : TM_PeriodDuration

+ updateScope [0..*] : MD_ScopeCode

+ updateScopeDescription [0..*] : MD_ScopeDescription

+ maintenanceNote [0..*] : CharacterString

+ attribute

+ attributeType

+ collectionHardware
+ collectionSession
+ dataset

+ series

+ nonGeographicDataset
+ dimensionGroup

+ feature

+ featureType

+ property Type

+ fieldSession

+ software

+ senice

+ model

<<Codelist>>

MD_MaintenanceFrequencyCode

+ continual MD_ScopeDescription

+ weekly

+ fortnightly
+ monthly
+ quarterly
+ biannually

+ daily + attributes : Set<GF_AttributeType>

+ features : Set<GF_FeatureType>

+ featurelnstances : Set<GF_FeatureType>

+ attributelnstances : Set<GF_AttributeType>
+ dataset : CharacterString

+ other : CharacterString

+ annually
+ asNeeded

+ irregular
+ notPlanned
+ unknown

Figure A.7 — Maintenance information

© 1SO 2000 — All rights reserved
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A.2.6 Spatial representation information

Figure A.8 defines metadata required to describe the mechanism used to represent spatial information. The data
dictionary for this diagram is located in B.2.6.

MD_Metadata
(from Metadata entity set information)

+spatialRepresentationinfo 0..*

<<Abstract>>
MD_SpatialRepresentation

?

MD_GridSpatialRepresentation
+ numberOf Dimensions : Integer
+ axisDimensionProperties : Sequence<MD_Dimension> MD_VectorSpatialRepresentation

+ cellGeometry : MD_CellGeometry Code + topology Level [0..1] : MD_Topology Lev elCode
+ transformationParameterAv ailability : Boolean + geometricObjects [0..*] : MD_GeometricObjects

-

MD_ Georectif ied MD_Georeferenceable
+ checkPointAv ailability : Boolean + controlPointAv ailability : Boolean
+ checkPointDescription [0..1] : CharacterString + orientationParameterAv ailability : Boolean
+ cornerPoints : Sequence<GM_Point> + orientationParameterDescription [0..1] : CharacterString
+ centerPoint [0..1] : GM_Point + parameters : Record
+ pointInPixel : MD_PixelOrientationCode + parameterCitation [0..*] : Cl_Citation
+ transformationDimensionDescription [0..1] : CharacterString
+ transformationDimensionMapping [0..2] : CharacterString
< <<DataTy pe>>
S~ MD_GeometricObjects
<<DataTy pe>> "checkPointDescription” is mandatory + geometricObjectTy pe : MD_GeometricObjectTy peCode|
MD_Dimension if "checkPointAv ailability " = + geometricObjectCount [0..1] : Integer

+ dimensionName : MD_DimensionNameTy peCode
+ dimensionSize : Integer

+ resolution [0..1] : Measure <<enumeration>>
<<CodelList>> MD_PixelOrientationCode
MD_Topology Lev elCode + center

<<CodeList>> <<CodeList>> + geometry Only + lowerLeft
MD_DimensionNameTy peCode MD_GeometricObjectTy peCode + nonPlanarGraph + lowerRight
+ row + complexes + planarGraph + upperRight

B ) + fullPlanarGraph + upperLeft
+ column + composites
+ vertical +curve + surfaceGraph
. + fullSurfaceGraph

+ track * point + fullTopology 3D
+ crossTrack + solid . abstrapct 24 <<CodeList>>
+ line + surface MD_CellGeometry Code
+ sample + point
+time + area

Figure A.8 — Spatial representation information
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A.2.7 Reference system information

Figure A.9 defines metadata required to describe the spatial and temporal reference system used. The data
dictionary for this diagram is located in B.2.7.

MD_Metadata <<DataTy pe>>
(from Metadata entity set information) MD_ldentlf ler
(from Content information)
"ref erenceSy stemldentif ie| + authority [0..1] : CI_Citation
is mandatory if MD_ + code : CharacterString
CRS.projection, MD_
CRS.ellipsoid and MD_
CRS.datum are not
documented
RS_ldentif ier
+referenceSy steminfo
0..*
MD_ReferenceSy stem /ReferenceSystem SHSIESER

RS_ReferenceSystem

+ name : RS_ldentifier
+ domainOf Validity [0..*] : EX_Extent

5

+ referenceSy stemldentifier [0..1] : RS_Identifier

MD_CRS
/+ projection [0..1] : RS_ldentifier|
/+ ellipsoid [0..1] : RS_Identifier <<Abstract>> TM_ReferenceSy stem
/+ datum [0..1] : RS_ldentifier SC_CRS (from Temporal Reference System)
(from Spatial Referencing by Coordinates)

SI_SpatialRef erenceSy stemUsingGeographicldentifiers
(from ReferenceSystem by |dentifier)

el
ellipsoidParameters MD_EllipsoidParameters

0..1 |/+ semiMajorAxis : Real
/+ axisUnits : UomLength
/+ denominatorOf FlatteningRatio [0..1] : Real

+projectionParameters
0..1

MD_ProjectionParameters
/+ zone [0..1] : Integer
/+ standardParallel [0..2] : Real MD_ObliqueLineAzimuth
/+ longitudeOf CentralMeridian [0..1] : Real
/+ latitudeOf ProjectionOrigin [0..1] : Real +obliqueLineAzimuthParameter 0..1
/+ falseEasting [0..1] : Real
/+ falseNorthing [0..1] : Real
/+ falseEastingNorthingUnits [0..1] : UomLength
/+ scaleFactorAtEquator [0..1] : Real +obliqueLinePointParameter
/+ heightOf Prospectiv ePointAbov eSurf ace [0..1] : Real vo..z
/+ longitudeOf ProjectionCenter [0..1] : Real
/+ latitudeOf ProjectionCenter [0..1] : Real + obliqueLineLatitude : Real
/+ scaleFactorAtCenterLine [0..1] : Real . . o
/+ straightVertialLongitudeFromPole [0..1] : Real /+ obliqueLineLongitude : Real
/+ scaleFactorAtProjectionOrigin [0..1] : Real

/+ azimuthAngle : Real
/+ azimuthMeasurePointLongitude : Real

MD_ObliqueLinePoint

Figure A.9 — Reference system information
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A.2.8 Content information

Figure A.10 defines metadata about the content of a coverage and the feature catalogue(s) used to define features.
The data dictionary for this diagram is located in B.2.8.

MD_Metadata

(from Metadata entity set information) <<CodelList>>
MD_ImagingConditionCode

<<DataType>> + blurredimage

MD_ldentifier +§|oudd' oblicut
¥

0.* +contentinfo +authority [0..1] : CI_Citation Cgrehmg iy

+ f
+ code : CharacterString . r?egavySmokeOrDust

+ night

+ rain

$ + semiDarkness
+ shadow

+ snow

+ terrainMasking

MD_ContentInformation

MD_FeatureCatalogueDescription

- MDTC«.'.)verageDescription + complianceCode [0..1] : Boolean
+ attributeDescription : RecordType +language [0..*] : CharacterString
+ contentType : MD_CoverageContentTypeCode + includedWithDataset : Boolean
+ featureTypes[0..*] : GenericName
+ featureCatalogueCitation [1..*] : CI_Citation

+dimension
0..*

MD_RangeDimension

+ sequenceldentifier [0..1] : MemberName MD_ImageDescription
+ descriptor [0..1] : CharacterString —

+ illuminationElevationAngle [0..1] : Real
+ illuminationAzimuthAngle [0..1] : Real

+ imagingCondition [0..1] : MD_ImagingConditionCode <<CodelList>>
+ imageQualityCode [0..1] : MD_lIdentifier MD_CoverageContentTypeCode
+ cloudCoverPercentage [0..1] : Real +image
+ processingLevelCode [0..1] : MD_lIdentifier + thematicClassification
+ compressionGenerationQuantity [0..1] : Integer + physicalMeasurement
+ triangulationindicator [0..1] : Boolean
+ radiometricCalibrationDataAvailability [0..1] : Boolean
MD_Band + cameraCalibrationInformationAvailability [0..1] : Boolean
+ maxValue [0..1] : Real + filmDistortionInformationAvailability [0..1] : Boolean
+minValue [0..1] : Real + lensDistortionInformationAvailability [0..1] : Boolean

+ units [0..1] : UomLength

+ peakResponse [0..1] : Real
+ bitsPerValue [0..1] : Integer
+ toneGradation [0..1] : Integer|..

+ scaleFactor [0..1] : Real B — 0
+ offset [0..1] : Real units" ismandatory if "maxValue

or "minValue" are provided

Figure A.10 — Content information
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A.2.9 Portrayal catalogue information

Figure A.11 defines metadata about the portrayal catalogue(s) used to display data. The data dictionary for this
diagram is located in B.2.9.

MD_Metadata

(from Metadata entity set information)

+portrayal Cataloguelnfo 0..*

MD_PortrayalCatalogueReference
+ portrayalCatalogueCitation [1..*] : Cl_Citation

Figure A.11 — Portrayal catalogue information
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A.2.10 Distribution information

Figure A.12 defines metadata required for accessing a resource. The data dictionary for this diagram is located in
B.2.10.

(from dez;?n;taii:ormaﬁm) count (distributionFormat +
Y distributorFormatt) > 0
+distributionInfo 0.1 A
MD_ Distribution MD_Format
+distributionFormat [ ame . CharacterString
. + version : CharacterString
0.. + amendmentNumber[0..1] : CharacterString
+ specification[0..1] : CharacterString
+ fileDecompressionTechnique[0..1] : CharacterString
+transferOptions +distributorFormat
0.* 0.+
MD_Digital TransferOptions +distributor
+ unitsOfDistribution [0..1] : CharacterString 0.
+ transferSize [0..1] : Real +formatDistributor
+ onLine [0..*] : ClI_OnlineResource .
+ offLine [0..1] : MD_Medium 0..
MD_Distributor
/F 10..*tributorTransferOptions + distributorContact : CI_ResponsiblePartyjc>——
<<DataType>> <<CodelL.ist>>
MD_Medium MD_MediumNameCode 0..
+ name [0..1] : MD_MediumNameCode + cdRom +distributionOrderProcess
+ density [0'.'*] : Real ) +dvd MD_StandardOrderProcess
+ densityUnits [0..1] : CharacterString + dvdRom + fees [0..1] : CharacterString
* volumes [0.1]: Inte*ger ) + 3halfinchFloppy + plannedAvailableDateTime [0..1] : DateTime
+ mediumFormat [0..*] : MD_MediumFormatCode + 5quarterinchFloppy + orderinglnstructions[0..1] : CharacterString
+ mediumNote [0..1] : CharacterString + TtrackTape o e [ 2 Cherss S
+ OtrackTape C
+ 3480Cartridge
+ 3490Cartridge
"densityUnits" is + 3580Cartridge P
mandatory if "density” + 4mmCartridgeTape MD M d'o eF : -
isprovided + 8mmCartridgeTape = ediumrormatt.ode
+ 1quarterinchCartridge Tape + cpio
+ digitalLinearTape +tar
+ onLine + highSierra
+ satellite + 1509660 _
+ telephoneLink + is09660RockRidge
+ hardcopy + is09660AppleHFS

Figure A.12 — Distribution information

30 © 1SO 2000 — All rights reserved



A.211

Figure A.13 defines the extended metadata elements. The data dictionary for this diagram is located in B.2.11.

Metadata extension information

MD_Metadata

(from Metadata entity set information)

0.* +metadataExtensioninfo

ISO/DIS 19115

MD_MetadataExtensioninformation

+ extensionOnLineResource [0..1] : Cl_OnlineResource

if "obligation" = 'conditional’
then "condition" is mandatory

+extendedElementinformation

0.x

MD_ExtendedElementinformation

+ name : CharacterString

+ shortName [0..1] : CharacterString

+ domainCode [0..1] : Integer

+ definition : CharacterString

+ obligation [0..1] : MD_ObligationCode
+ condition [0..1] : CharacterString

+ dataType : MD_DatatypeCode

+ maximumOccurence [0..1] : CharacterString
+ domainValue [0..1] : CharacterString
+ parentEntity [1..*] : CharacterString

+ rule : CharacterString

+ rationale [0..*] : CharacterString

+ source [1..] : CI_ResponsibleParty

<<CodelList>>
MD_DatatypeCode

<<enumeration>>
MD_ObligationCode

+ mandatory
+ optional
+ conditional

+ class

+ codelist

+ enumeration

+ codelistElement
+ abstractClass

+ aggregatedClass
+ specifiedClass
+ datatypeClass

+ interfaceClass

+ unionClass

+ metaclass

+ typeClass

+ characterString
+ integer

+ association

if "dataType" = 'codelistElement then "domainCode" is mandatory

if "dataType" notEqual 'codelistElement then "shortName" is mandatory

if "dataType" notEqual 'codelist’, 'enumeration’ or ‘codelistElement’ then "obligation",
"maximumOccurence" and "domainValue" are mandatory

Figure A.13 — Metadata extension information
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A.2.12 Application schema information

Figure A.14 defines the application schema used. The data dictionary for this diagram is located in B.2.12.

MD_Metadata

(from Metadata entity set information)

+applicationSchemalnfo 0..*

MD_ApplicationSchemalnformation

+ name : Cl_Citation

+ schemalanguage : CharacterString

+ constraintLanguage : CharacterString

+ schemaAscii [0..1] : CharacterString

+ graphicsFile [0..1] : CharacterString

+ softwareDevelopmentFile [0..1] : Binary

+ softwareDevelopmentFileFormat [0..1] : CharacterString

+featureCatalogueSupplement 1

MD_SpatialAttributeSupplement

+theFeatureTypeList 1.*

MD_FeatureTypelList

+ spatialObject : CharacterString
+ spatialSchemaName : CharacterString

Figure A.14 — Application schema information
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A.3.1 Extent information

Figure A.15 defines metadata describing the
dictionary for this diagram is located in B.3.1.

+geographicElement

0.*

<<Abstract>>
EX_GeographicExtent

+ extentTypeCode [0..1] : Boolean

+spatialExtent
1.%

<<DataType>>
EX_Extent

+ description[0..1] : CharacterString

EX_TemporalExtent

+ extent : TM_Primitive

EX_BoundingPolygon

EX_GeographicBoundingBox

+ polygon[1..*] : GM_Object

© 1SO 2000 — All rights reserved

+ westBoundLongitude : Angle
+ eastBoundLongitude : Angle
+ southBoundLatitude : Angle
+ northBoundLatitude : Angle

EX_SpatialTemporalExtent

EX_GeographicDescription

+ geographicldentifier : RS_Identifier

Figure A.15 — Extent information

ISO/DIS 19115

spatial and temporal extent covered by a resource. The

count(description +

| temporalElement +
verticalElement) >0

geographicElement +

+verticalElement
0.*

EX_VerticalExtent

+ minimumValue : Real
+ maximum Value : Real
+ unitOfMeasure : UomLength

+verticalDatum
1

SC_\VerticalDatum

(from Spatial Referencing by Coordinates)

data
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A.3.2 Citation and responsible party information

Figure A.16 defines metadata describing authoritative reference information, including responsible party and con-
tact information. The data dictionary for this diagram is located in B.3.2.

34

<<DataType>>
Cl_Citation

+ title : CharacterString

+ alternateTitle [0..*] : CharacterString

+ date [1..*] : Cl_Date

+ edition [0..1] : CharacterString

+ editionDate [0..1] : Date

+ identifier [0..*] : CharacterString

+ identifierType [0..*] : CharacterString

+ citedResponsibleParty [0..*] : CI_ResponsibleParty
+ presentationForm [0..*] : CI_PresentationFormCode
+ series [0..1] : Cl_Series

+ otherCitationDetails [0..1] : CharacterString

+ collectiveTitle[0..1] : CharacterString

+ ISBN[0..1] : CharacterString

+ ISSN[0..1] : CharacterString

<<DataType>>
Cl_Series
+ name [0..1] : CharacterString
+ issueldentification [0..1] : CharacterString
+ page [0..1] : CharacterString

<<DataType>>
CI_ResponsibleParty

+ individualName[0..1] : CharacterString

+ organisationName[0..1] : CharacterString
+ positionName[0..1] : CharacterString

+ contactinfo [0..1] : CI_Contact

+ role : Cl_RoleCode

count of (individualName +
organisationName + position
Name) > 0

<<DataType>>
Cl_Contact

+ phone [0..1] : Cl_Telephone

+ address [0..1] : Cl_Address

+ onlineResource [0..1] : CI_OnlineResource
+ hoursOfSenvice [0..1] : CharacterString

+ contactlnstructions [0..1] : CharacterString

<<CodelList>>
Cl_RoleCode

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principallnvestigator
+ processor

+ publisher

<<CodelList>>

+ documentHardcopy

+ dateType : Cl_DateTypeCode ) a
+ imageDigital

+ mapDigital

; + mapHardcopy
<<CodeList>> + modelDigital
Cl_DateTypeCode + modelHardcopy

+ creation + profileDigital
& put')ll.catlon + profileHardcopy
+ revision + tableDigital
+ tableHardcopy
+ videoDigital

+ videoHardcopy

<<DataType>>
C|_D;/tpe CI_Presentat-ianormCode
+ date : Date + documentDigital

<<DataType>>
Cl_OnlineResource
+ linkage : URL
+ protocol [0..1] : CharacterString
+ applicationProfile [0..1] : CharacterString
+ name [0..1] : CharacterString
+ description [0..1] : CharacterString
+ function [0..1] : CI_OnLineFunctionCode

<<DataType>>
Cl_Address

+ deliveryPoint [0..*] : CharacterString

+ city [0..1] : CharacterString

+ administrativeArea [0..1] : CharacterString
+ postalCode [0..1] : CharacterString

+ country [0..1] : CharacterString

+ electronicMailAddress[0..”] : CharacterString

<<CodelList>>
Cl_OnLineFunctionCode
+ download
+ information
+ offineAccess
+ order
+ search

URL

<<DataType>>
Cl_Telephone

+ woice [0..*] : CharacterString

+ facsimile [0..*] : CharacterString

Figure A.16 — Citation and responsible party information
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Annex B
(normative)

Data dictionary for geographic metadata

B.1 Data dictionary overview

B.1.1 Introduction

This data dictionary describes the characteristics of the metadata defined in clause 6 and annex A. The dictionary
is specified in a hierarchy to establish relationships and an organization for the information. The dictionary is
categorised into sections by UML model package diagram: Metadata Entity Set, Identification, Resource
Constraints, Data Quality, Maintenance, Spatial Representation, Reference System, Content, Portrayal Catalogue,
Distribution, Metadata Extension, Application Schema, Extent, Citation and Responsible Party and Metadata
Application. The clause titles of several of the tables have been expanded to reflect class specification within the
respective diagram. Each model diagram from Annex A has a section within the data dictionary. Each UML model
class equates to a data dictionary entity. Each UML model class attribute equates to a data dictionary element.
The shaded rows define entities. The entities and elements within the data dictionary are defined by seven
attributes (those attributes are listed below and are based on those specified in ISO/IEC 11179-3 for the description
of data element concepts, i.e. data elements without representation). The term “dataset” when used as part of a
definition is synonymous with all types of geographic data resources (aggregations of datasets, individual
geographic features and the various classes that compose a feature).

B.1.2 Name/role name

A label assigned to a metadata entity or to a metadata element. Metadata entity names start with an upper case
letter. Spaces do not appear in a metadata entity name. Instead, multiple words are concatenated, with each new
sub-word starting with a capital letter (example: XnnnYmmm). Metadata entity names are unique within the entire
data dictionary of this International Standard. Metadata element names are unique within a metadata entity, not
the entire data dictionary of this International Standard. Metadata element names are made unique, within an
application, by the combination of the metadata entity and metadata element names (example:
MD_Metadata.characterSet). Role names are used to identify metadata abstract model associations and are
preceded by “Role name:” to distinguish them from other metadata elements. Names and role names may be in a
language other than that used in this International Standard.

B.1.3 Short name and domain code

Those classes that are not CodelList or Enumeration stereotypes are provided with a Short Name for each element.
These short names are unique within this International Standard and may be used with the Extensible MarkUp
Language (XML) and ISO 8879 (SGML) or other similar implementation techniques. A naming convention similar to
that used to create the longer entity and element names was used to create the short names. NOTE
Implementation using SGML and XML is not mandatory; other implementation methods may be accommodated.
For CodeList and Enumeration stereotypes, a code is provided for each possible selection. These domain codes
are numerical, unique within the codelist and 3 digits long. Row one of each CodeList and Enumeration contains
an alphabetic short name, described above, as row one is the name of the CodeList or Enumeration.

B.1.4 Definition

The metadata entity/element description.
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B.1.5 Obligation/Condition

B.1.5.1 General

This is a descriptor indicating whether a metadata entity or metadata element shall always be documented or
sometimes be documented (i.e. contains value(s)). This descriptor may have the following values: M (mandatory),
C (conditional), or O (optional).

B.1.5.2 Mandatory (M):

The metadata entity or metadata element shall be documented.

B.1.5.3 Conditional (C):

Specifies an electronically manageable condition under which at least one metadata entity or a metadata element
is mandatory. ‘Conditional’ is used for one of the three following possibilities:

— Expressing a choice between two or more options. At least one option is mandatory and must be documented.

— Documenting a metadata entity or a metadata element if another element has been documented.

— Documenting a metadata element if a specific value for another metadata element has been documented. To
facilitate reading by humans, the specific value is used in plain text (ex. table in clause B.2, row 6 "C/
hierarchyLevelCode is not equal to 'dataset'?). However, the code shall be used to verify the condition in an

electronical user-interface.

If the answer to the condition is positive, then the metadata entity or the metadata element shall be mandatory.

B.1.5.4 Optional (O):

The metadata entity or the metadata element may be documented or may not be documented. Optional metadata
entities and optional metadata elements have been defined to provide a guide to those looking to fully document
their data. (Use of this common set of defined elements will help promote interoperability among geographic data
users and producers world-wide.) If an optional entity is not used, the elements contained within that entity
(including mandatory elements) will also not be used. Optional entities may have mandatory elements; those
elements only become mandatory if the optional entity is used.

B.1.6 Maximum occurrence
Specifies the maximum number of instances the metadata entity or the metadata element may have. Single

occurrences are shown by “1”; repeating occurrences are represented by “N”. Fixed number occurrences other
than one are allowed, and will be represented by the corresponding number (i.e. “2”, “3”...etc).

B.1.7 Data type

Specifies a set of distinct values for representing the metadata elements; for example, integer, real, string,
DateTime, and Boolean. The data type attribute is also used to define metadata entities, stereotypes, and
metadata associations.

NOTE Data types are defined in ISO 19118, 8.2.2.

B.1.8 Domain

For an entity, the domain indicates the line numbers covered by that entity.
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For a metadata element, the domain specifies the values allowed or the use of free text. “Free text” indicates that
no restrictions are placed on the content of the field. Integer-based codes shall be used to represent values for
domains containing codelists.

© 1SO 2000 — All rights reserved 37






6€

pansesal sybU |1V — 0002 OSI ®@

(s)aoinosal ayj Buiuieqo oy suondo pue

ojuUORNQUISIP

(01°z'g) uonnqusia_an uopeloossy 3 0] J0 Jojnqujsip 8y} Jnoge uonewnojul sepiroid ojupsip ‘eweu sjoy | L1
solsia)oeIeyYD Eelep abewl
pue abelanoo 8y} saquosap pue anbojejeo 0jU]juUBUOD
(g'Z°g) uonew.lojujusiuo)d” AN UoIJeIo0SSY N le) ainjes} 8y} Jnoge uoiewloul sapiroid 0JU]juod ;eweu 8oy | ‘9|
(zza) sol|dde ejepejow ay} yoym ojujuonEdLIUSPI
<<)oBlISqQy>> uoneoynuap| A uoneloossy N N 0} (s)201n0sal 8y} JNOge UoleWIOUI OISeq oju|p|eep ;aweu 8oy | ‘Gl
(Liza ojujuolsusix3ejepejsw
uofewJojujuoisualx3geieped|N- an UOIJeIo0SSY N o) SuoISUa)xa ejepelaw Buiquosap uolewloyul ojupx3pw eweu 8oy | ¥l
19SEjep a8y} Ul pasn swa)sAs aouslayal oju|waisAgaouaislel
(2z°g) waysAgaoualaley AN uoleIo0SSY N 0 |lelodwa} pue |eneds ay} jo uonduossp ojuisAgial lowieu ajoy | ‘gl
(9'2°9) <<1oensqy>> 19sejep ay} ul ojujuonejussaidoyeneds
uonejussaldeyeneds an uoljeI00SSY N le) uonewJoyul [eijeds jo uonejussaidas [eyBIp |  ojuideyieds ;eweu 8oy | "zl
pasn
X8} 9814 Buwygisioeieyn L le) pJepue;s ejepejaw ay} jo (s)iyoid) uoision JaAUBISPW | UoISleApIepueiSEIRpRIaW | L
pasn (sweu ajoid
X3} 9914 Bulysieioeieyn L o) Buipnjoul) plepuels ejepejow ay} Jo sweu | aWeNUeISpW | aweNpJepuelSelepelaw | ‘0l
(z'v'Q9) ereq Sse|D 3 N pajealo sem ejepelall ayj jey) ejep iseegpu dweygajep ‘6
<<adAleleq>> uoljew.oyul
(z'c'9) Auede|qisuodsay |9 sse|n L N ejepejaw ay) Joy a|qisuodsal Aued JoeUODPW 10BJU0D '8
papiroid si ejepejowl
X3} 9914 Bulysieioeieyn N le) B} YdIlym Joy s|ana| Aysielaly ay) Jo sweu | awWeNATIHpW aweN|aAa7Ayolelaly V)
(sjena] Ayoieialy ejepejaw
(gz°'5'9) <<isI1epoD>> ¢.Jeselep, 0} [lenba 1NOge uoljewllojul 8Jow 1o} H Xauuy
aponHadods an sse|n N jou sI |aAa7AydueIBlY /D 99s) salidde ejepelow ay} yoiym o} 8doos AHPW |ona1AyoIRIBIY 9
(Puo) 19s0ns e sI ejepelsw
X8} 88.4 Buygusyoeleyn 3 0 SIY} Ydolym 0} ejepejsw ayj Jo Jaiuspl sl dnusiedpw Jayuappjua.ed ‘S
Buipoous
(01°5°9) <<isI1opoD>> Aq paulep jou pue pasn 189S Bjepe}aw oy} Joj pasn
aponasialoeley) dn sse|n L JoU 1-9%901 OSI /D pJepuels Buipod Jajoeleyd ay) Jo sweu ||n} Jeyopw 19sle10eIRYD b
pasn aq Aew sped Jayjo ‘g2-6€9 OS| ¢Buipoous
Buuygisioeiey) L Aq paulep jou /D ejepejaw Bunuawnoop Joj pasn abenbue| Buepw abenbue) e
X8} 88.4 Buygusioeleyd 3 [¢] 9|1} B}EpEIdW SIy} J0j Jayuap! anbjun daisiiqpw Jaijuspialy 4
S92IN0SAI IO 92IN0S3I
¢c¢-g seun sse|D 5 N € jnoge ejepejsw saulep Yyolym Apjus jool ejepesiN ejepelsN an l
92U31IN220
ulewoq adA) ejeq wnwixelp | uompuod / uonebiqo uonluyag| owepN Moys aweu 9|0y / dweN

GLL6l S1A/OSI

L'V @inB14 ul umoys [epow NN

uonjew.oul 3as Aiua eyepels|N L'z'9

salleuol}olp ejep abeyoed ejepels|y Z'g




pansasal sjybu |1 — 0002 0S| ®@

oy

sajepdn
asoy} Jo adoos a8y pue ‘sayepdn 80I1nosal 90UBUBIUIB|\©2INO0SB.
(g'Z g) uonew.lojujgoueUBUIRI ™ AN uofeIoossy N e} Jo Aousnbayy ayj Jnoge uoiewloul sepiroid Jule\Sal ;aweu 8oy | "0g
(s)aounosal
ay} yym pajeroosse (s)suoneziueblio
<<adA]ejeqs>> pue (s)uosiad ‘Yjm UoEIIUNWWOD
(z'¢°g) Aede|qisuodsay |10 sse|D N 0 JO suesw pue ‘Jo uoleoyuSP! Qodp! yeogyood | 6z
(€2°g'9) <<Is19p0O>>
aponssalboid”an sse|n N e} (s)aounosal ay} Jo snieys snyeyspl sneys | ‘gz
(s)aoinosal
X8} 9814 BuLygsieioeley) N e} 8y} 0} PaINQLILOD OYM 9SOV} JO UoIubooal Hpalopl wpalo | “Jg
padojanap sem (s)22Inosal
X8} 9814 Bulygieioeley) L e} B} YoIyM yyim suonuaiul 8y} jo Alewwins dingp! esodind | -9z
(s)aoinosal ayy
X3} 9914 Bunysialoeleyn L N O JUBJUOD By} JO Alewwns dAljelIBU Jaliq sqyp! jeisqe | ‘Gz
<<adfeleq>>
(z'¢'g) uoeny 10 sse|D 3 Al (s)e0inosai 8y} Joj EJEp UOHEYO uoneyop! uopeyo | ‘y¢
1o8lqo
Bulouaiasel
wouj
<<joensqy>> 99U81IN220
(eyepeloN” An) wnuwixew 108[qo Buiousissel $92IN0S8l JO 92IN0Sal B Ajjuspl
GS-pg seul| sse|D pejebalbby asn wouy uonebijqo asn Ajonbiun 0} palinbai uoiewloyul oiseq ep| uoneoynuepl aw | €z
92U31IN220
ujewoq adAj ejeq wnwixel | uopipuos / uonebiqo uonluyag| oweN Joys aweu ajoy / sweN
2’V @InbBi4 ul umoys |spow JAN e
A:O_“—mu_n_._acw_u_ 9JIAID9S pue ejep wmvs_oc_v uoljewojul uoljedyynuap| z'z'd
sajepdn
asoy} Jo adoos ay) pue ‘sajepdn ejepejaw aoueuUdUIB\BIEPR}OW
(g°z g) uonewulojuj@oueuauIiBN_ AN uoleIooSSY L [o) 10 Aouanbayy ay} Jnoge uonewoul sapinold Julep\pWw reweu ajoy | ‘zz
(zvz9) 19SEejep B Jo Bwayos ojujewsayoguonesldde
uonjewlojujewsyoguoneoddy an uoleI00SSY N [o) lenjdeouod ay} Jnoge uonewsojul sapiaoid ojujyosdde roweu 9joy | ‘Lz
ejep Jo sjulelisuodelepeiaw
(g'Z Q) syurensuod A UOIJeIo0SSY N le) SN pue S$S820E 8y} UO suoouysal sapiaold Jsuoppw ;eweu ajoy | 02
(s)aounosal
(6z9) e Jo [eAelpyod ay) Joj paulep sa|nl ojujanbojejeneAesuod
aoualajeyenboleienlelelod AN uoneINoSSY N [o) 10 anbojejed ayj 1noge uonjew.loyul sapirosd ojujensod loweu ajoy | ‘6l
(s)@oinosal ojujAyienpelep
(¥'z 9) Aulenpeled od UOIJeIo0SSY N le) e Jo Ajijenb Jo JuawssassE ||eJano sapinoid ojulbp ;oweu ajoy | ‘gl

SLL6l SIA/OSI




(14

pansesal sybU |1V — 0002 OSI ®@

97|S 19sejep

ay} pue ‘aweu a1 ‘walsAs Bupesado
J8Indwoo sy} ‘a1emyos sy} se yons
swia}l Buipnjour ‘Juswuoliaug Buissasolad

X3} 9914 Bunysialoeleyd L e} s Jaonpoud ayy ur jasejep ay} jo uonduosap 2s9QJIAUD uondioSaIUBWIUOIIAUG | “Hi
¢ pajuawnoop
jou xogoiydeiboab
pue Jasejep, sjenba a|ge|ieAe S| ejep yoiym
(171°¢7g) uonduosaolydesboany X3 Sse|D N [oAa7Ayddelaiy Ji/ O uiyym eale olydelboab ayj jo uonduosap 0saoab uonduosagoiydelboab | ¢t
¢,pajuUBWNo0p Jou
uonduosaoiydelbosb
(L'1'eq) pue Jesejep, sjenba a|qe|ieAe s| ejep
xogbuipunogoiydelboasy X3 sse|n N |oneAyosRIBlY [ D UoIym uiyym ajbueioal Buipunog wnwiuiw xogoab xogoiydeiboab | gy
(Lz'6'a) <<1s79p0D>>
apopAiobalenoido] aQ Sse|D N N 18s]ep a8y} Jo (s)away) ulew 1end) Aobajenoidoy | "Ly
(01°6'9) <<1s1M@pP0D>> épssn lesejep 8y} Joj pasn
aponeglaoeleyd AN sse|n L J0U 1-9%901 OSI/D pJepue}s Buipod Jajoeleyd ayj Jo sweu [|n} Jeyoeiep 19gleyeleyo | oy
pasn aq Aew sued 1ayjo ‘Z-6£9 OSI
Buuisisioeley) N N 1osejep ay) uiyim pasn (s)abenbue| Bueeyep abenbue|| "¢
Jesejep sy ul
(y'z'z°9) <<uoun>> ejep |eneds Jo Ajisuap ay} jo Buipueisiapun
uonnjosay AN sse|n N e} |esauab e sapiroid yoiym Jojoey aleoselep uopnjosayeneds | ‘gg
(9z°'5°9) <<isopoD>> uonewJour olydelboeb
aponadA ] uonejuasaidayeneds AN sse|n N 0 juasaidal Ajjeneds 0} pasn poyjow adA | dyieds | adA | uoneyussaidayeneds | /¢
108lqo
Buiouaiasal
wouy
90U81IN200
(uoneoynuap|_an) wnuwixew 108[go Buiouaislel
GE-¥Z pue 9y-/¢ seur] sse|D payoedg asn woyy uonehiqo asn josejep e Ajjuspl 0} paJinbal uoewloul juepiejed uoneoyuspleled dn | "9e
(s)aoinosal ayy 0} A|dde yoiym SJUIBI}SUODBDIN0SBI
(gz g) suensuod A UOIJBeID0SSY N 0 SJulel}SuUO jnoge uonewlolul sapiaoid Jsuopsal lowieu 9joy | ‘Gge
slasn
jualaylp Aq pasn Buiaq si Jo usaq aAey/sey
(s)a24nosal ay} yoiym Joy (s)uoneoldde abesnoyoadgainosal
(g'z'z 9) ebesn an UOIJBeID0SSY N 0 o13109ds Jnoge uoiewJojul diseq sapiaoid asnoadspl lowieu 8joy | e
90IN0S 90UBIBJ8I spJjomAayaniduosap
(z'z'z 9) spiomAay ain UoIJeIo0SSY N 0 pue ‘adA} Jiay} ‘spiomAay Alobajed sepinoid shayjosap lowieu gjoy | ‘g
(s)aoinosal JeWwI04a2In0sal
(g'01°2 g) yewso4 AN uone1oossy N e} 8y} Jo Jew.o} 8y} jo uonduosap e sepiroid jewo4sp ;eweu ajoy | ze
(oydesb
ay} Joj puaba| e apn|oul pjnoys) (s)adinosal maineaQolydelb
(1'z'z 9) oaiydeinasmoig an UoIJBeId0SSY N 0 ay) sajelsn||i jeyy oiydeub e sapinoid J1anQydelb loweu 8joy | "Le
99U31IN220
ulewoq adAy ejeq wnwixelp | uonipuos / uonebiqo uonluyag| owepN Juoys aweu 9|0y / dweN

GLL6l S1A/OSI




paniasal spybll |l — 0002 OSI © rA%
(21°6°9) <<isI78p00>> spiomAay|
apoDadA | piomAsy AN Sse|D L 0 Jejiwis dnoub 0} pasn uapew j09lgns dA 1 Aey adAy| ‘pg
109lgns
ay} aquosap o} pasn (s)aselyd Jo (s)piom
1X8) 9914 Buuygleloeieyd N N pasi|ew.oy Jo (s)pJom pasn Ajuowwod piomAay piomAay | "€g
108[qo
Buiouaiasal
wouy
99U8.1IN220
(uoneouynuap|_an) wnuwixew 108[go Buiouaislel
GG-¢G saul]| sse|D pajebaibby asn wouly uonebiigo asn 921n0s aoualajal pue adA} J1Iay) ‘spiomAay spiomAay] spiomAay an| zs
uolnjewojul piomAay z'zz'g
amx ‘4411 ‘sd
‘NEd ‘O3dr ‘419 ‘Sd3 ‘DD :seldwex3
X9} 9814 Buysusioeleyd L e} PapPOOUS S| UOIe.SN||I BY} YIIYM Ul JEWLIO} adA 191469 adAlam| 1S
X9} 9814 Buysieioeley) L o) uolessn||i 8y} jo uoiduosap 1xa} 0s9(9|146q uonduosaqaly| ‘0g
Josejep ay} Jo uoneJisn||i ue sapiaoid
X9} 9914 Bupysieioeleyd L N ey olydelb e sulejuod ey} aji 8y} jo sweu |  aweNd|I46q sweNal4| ‘6f
108lqo
Bujouaiael
wouy
90U81IN200 (oydesb
(uoneosynuap|_ aw) wnwixew 199[qo Buloualajal 2y} Joj puaba| e apnjoul pjnoys) 1aseiep
1G-6f Saul| sse|D peyebalbby asn wouJy uonebiigo asn ay} Jo uonesnsn||l ue sapiroid jey) olydelb ydeiomoig oydeinasmoig AN | '8y
uonjewuojul oiydeub asmolg 'z’z'd
108[qo uoljew.oul
Buloualsjel JByuny Ioy S8IAIBS — 6L L6 OS] 89S -
wouy Jnoiaeyaq
99U8.11N220 B auljap Jey} Seoeualul Jo 39S e ybnolyy
(uoneounuap—AwW) wnwixew 109[qo Buiouaisyal Jasn a0IAI8S e 0} 9|ge|ieAe sayew Japiaold
Ge-g saul sse|) payioads asn wouJj uonebiigo asn 92IAISS B Yolym saljijigeded Jo uonesiipuspl JuspleS | uoneoynuap|edINBS AN | LY
josejep
X9} 9814 Buysieioeleyd L e} 8y} INoge uoljewloyul aAiduosap Jayjo Aue ojuiddns| uonewuoyujeuswalddns | -9
19se1ep 8y} JO JUaIXd
(1e'9) <<adA]eleqg>> |esodwa} pue ‘jeaiuan ‘uobAjod Buipunog
N ENE] sse|Q N 0o 8y} Buipnjoul uolewIOUl JUBIXS |euolippe x3ejep jusixe | Gy
92UalIN220
ulewoq adAy ejeq wnwixelp | uonipuos / uonebiqo uonluyag| owepN Juoys aweu 9|0y / dweN

SLL6l SIA/OSI




1914

pansesal sybU |1V — 0002 OSI ®@

abesn S9ll8s 8dJnosal

X9} 9914 Buysialoeleyd L N Jo/pue 824nosal 8y} jo uonduosap jalg abesnoads abesnoyoads | g9
108lqo
Bulousisjal
wouy
90U81IN200
(uoneouynuap|_an) wnuwixew 108[go Buiouaislel pasn Apjuaing ale/si (S)aoinosal
GO-g9 saul| sse|D pajebaibby asn wouly uonebigo asn 8y} yoiym ui skem jo uonduosap jauqg abesn abesn an| zo
uonewuojul abesn ¢G'z'z'd
¢ pajuawnoop
(g'°Q) @duelsiq sse|D L Jou 9|eagiudjeAInba / O aoue)sip ajdwes punoib 1s1geleos aoueisip| L9
(e'z'2°'9) <<adAlereqs>> ¢pajuawnoop 1eyo Jo dew Adoopiey s|qeledwod
uonoel4annejuasaiday an sse|D L JoU BOUEISIp / D e JO 9|e0s 8y} Se passaldxa |[ejap JO [9Ad)] a|eognba aleogiusjeainba | 09
1o8lqo
Bulouaiasal
wouj
20U8.1IN200
<<uolun>> wnuwixew 108[go Buiouaissel aouejsip punolb e
19-09 saul SSE|D asn wouy uonebijqo asn J0 J0JOB) B[eDS B Sk passaldxa |Iejap JO |9A9) |josay uonpnjosay AN | ‘65
uoljewiojul uoinjosay H'g'¢’'d
9|eos
(e1geoidde wioJlj paAuap si uonoei4aaneluasalday QN a/eos/
(¢'4'g) oajeogS | uoneIDOSSY paAuaQ JON) (e1qeordde joN) 1ey) Buneoipul ajol a|eoglap (panusp) sweu 8oy | '8G
uonoel}
0 < Jebay| Jabayu| L N JebinA e ul aul| 8y} Mojaq Jaquinu ay} wousgy Jojeuiwousp | /G
108lqo
Bujouaiael
wouj S}IUN29IN0S 9L
90U8.1IN200 = sjiunjebiey8|edg puy ainsesw sjeds / |
<<adAelea>> wnwixew 199[qo Buloualajal = Jojeujwouap-uonoel4aaneluasalday qiN u
8G-/G saul sse|n asn wouy uonebijqo asn 2I8UM 8[B0S WO} PaALISP 1oei4day | onoel4aAnejussaldey AN | 99
uojjewuojul uoijoedy aaneyuasasday ¢zZ'Z'9g
SpJomAay| JO 82IN0S dAI}BIIOYINE JE|IWIS B 10
<<addAlelegss (z'g'g) uoneyud |0 SSe|D L e) sninesay) pailajsibai Ajjewlo} ay} jo aweu aweNesay) aweNsninesay} | ‘GG

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

144

108lqo
Buiousisjal
wouj
90U81IN200 SuIBoU090 AJNo8S
(syurenysuod™ an) wnwixew 199[qo Buloualajal Je[iwis Jo A}luN9as |euoljeu Joj 82IN0Sal
89 pue //-¢/ saul sse|D pauoadsg asn wouy uonebijqo asn 8y} uo pasoduwi suoiousal Bupuey SJSU0DO9S |  SjulensuoDAIINOeS AN | EZ
¢,..SUoNOLISaYIayl0,
|enba sjujesysuopasn 924nosal ay) Buisn pue Buisseooe
X8} 9814 Bulygieioeleyn N 10 sjules}suoDssaooe / O | 1oy seysinbaiaid [ebs| pue suoijoLysal Jayjo SJsuoDyI0 sjulel}suoDIaylo | "z.
82Inosal ay) Buisn uo sbujuiem
10 suoljeyw| 10 suoijoLsal [eloads
(y2'5'9) <<isI1opoD>> Aue pue ‘Auadoud |enjoa)aiul Jo Aoeaud jo
apopuonousay” dn sse|D N e} uonoajold ay) aunsse 0} pajjdde sjuieljsuod sjsuoDasn sjulesisuogasn| ‘L2
904n0sal 8y} Buluieyqo
uo suolje)wl| Jo suonoulsal |erpads Aue pue
(y2'G5'9) <<isI1opoD>> ‘Auadoud |enjos|jaul Jo Aoeaud jo uonosoid
apopuonousay” an sse|n N e} 8y} ainsse 0} pai|dde sjules}su0d ss9o0E | S}SUODSSE00E sjulelisuopssaooe | 0/
(syurenysuoy @) 193[qo Buloualajal 92Jnosal ay) buisn pue buissadoe
89 pue g/-0/ saul sse|D paloads N wouy uonebijqo asn Joy sayisinbaialid [eBa| pue suonoL}sal sjsuopbe sjulessuopeba] an| 69
uonebineu
10} pasn aq 0} jou, ‘@|dwex3 "a2Inosal
X8} 9814 BuLygsieioeley) N e} 8y} Jo asn 1o} ssauyly ay) Buiposye uoienwi| Hwijesn uoneywiiesn | ‘g9
108lqo
Buiouaiasal
wouy
(uonesunusp|_amw 20U8.1IN200
pue elepeisN-ain) wnwixew 108[qo Buloualsjal ejepejaWl J0 99IN0Sal
go aulq| sse|D payebaibby asn wod} uonebiqo asn B JO 9Sh pue SSa22e 8y} U0 SUOIjoL)Sal S}suo) sjulensuod AN | 29
99Ua1IN220
ujewoq adfy eyeq| wnuwixep | uompuo) / uonebiqo yog| oweN Moys aweN
€y ainbi4 Ul UMOYS [opoW AN ®
(A31ano9s pue |G| sdpN|oUl) uoljeWLIOU] JUle}SUO) £°2°d
(s)aounosal ay) buisn (s)uoneziueblio
(z'eg) <<adAleleg>> pue (s)uosiad yyum Bunesiunwwod
Aueda|qisuodsay |0 sse|n N N JO sueaw pue Jo uoleslyuap! ojujjuDIsn ojujjoejuoDIasn | ‘99
a|ge}ns jou S|
S91I9S 90JN0SAI I0/pUB 82IN0S3I B} YOIYM
X3} 9914 Bunysialoeleyn L e} Jo} Jasn ay) Ag paulwialep ‘suonjesldde wile@dsn | suonejwipaulwIdld@Iasn | ‘g9
S9119S 92IN0SAI JO/pUB 92IN0S3I Y} JO SasN
(z'¥'Q) swileleqg sse|n L e} Jo abuel Jo @sn }sll} 8Y) JO BWI} pue ajep ajeqebesn awi]eyeqgabesn| ‘y9

SLL6l SIA/OSI




14

pansesal sybU |1V — 0002 OSI ®@

jo8lqo
Bulouaiasal
wouy abeau
90U81IN200 1noge abpajmouy Jo xoe| 1o adoos ay)
(Ayenpeleg oq) wnuwixew 108[go Buiousissel Aq pauioads ejep ay) Buionysuos ul pasn
Gg-gg saul | sse|D palebalbby asn woJ} uonebiqo asn B]Ep 92.INn0S 10 SJUSAS 8y} IN0ge Uoljew.loul abeaulq abeaur7 7| 'Z8
uonjewuojul abeaur]  L'y'z'g
i.Joselep, sienba adoos
|ons'adoog p@-adoos ay) Aq payioads ejep ay} jo abeaul| ay) abeau|
(1'¥'Z g) ebeaur |7 UOIJeIo0SSY L /D noge uonewojul Ayjenb aaneyjuenb-uou | ebesuijelep ;eweu 8oy | L8
J.Joseiep, sjenba
|ons'adoog p@-adoos adoos ay} Aq payoads Hodau
(zv'z 9) <<ioensqys>> usws|3 od uoljeI00SSY N /D elep ayj Joj uonewoul Ajljenb aaieyuenb Hodaybp ;aweu 8oy | 08
(y'v'z°9) <<odAleleqss> sal|dde uonewJoyul
adoos DA sse|n L N Ajjenb ejep sy yoiym o} ejep oioads ay) adoogbp adoos| ‘62
108lqo
Bujouaiael
wouj
90U8.1IN200
(erepelsaN™ ain) wnwixew 109[qo Bulouaisel adoos Ajenb eep e
18-6/ saur| sse|D pajebaibby asn wouJ} uonebijqo asn Aq payioads ejep ay} 1oy uonewoyul Ayjenb lenpeleq Ajenpeleg oal| g/
99U31IN220
urewoq adAj ejeq wnwixel | uonipuod / uonebilqo uonluyag| owenN Joys aweN
(sassejogns pue sasse|o Aljenb ejeq) 9'y pue (abesuiq) Gy ‘v s8inbi4 ul umoys |spowl JAN e
uoljewojul >_—__m:U ejeq y'z'd
90.4n0sal 8y} Bulpuey uo
X3} 9914 Bunysialoeleyn L e} SUOI}OLIISaI By} JNOGE UOIBWIOU| [eUOIPPE osagpuey uonduosagbulpuey | 72
X8} 9814 Bulysisioeley) L o) wa)sAs uoneolIsseo ay} Jo sweu sAgssejo weysAguoneoyissed | ‘97
90Inosal
ay) Buisn pue Buiuieyqo Joy saysinbalaid
|eBa| pue suoIo}Sal JBYJ0 JO S}UIBIISUOD
X9} 9214 Buuysusioeleyn L 0 jeba| ayy jo uonesidde ayj jo uoneuedxa 9JONJoasn 9JoNJasN | "G/
(11°6°9) <<iISI79p0D>> 90In0sal
apojuoneoyisse|d AN sse|n L N 8y} uo suoljoLsal Bulpuey ey jo sweu ssejo uoneolyisse | ¢/

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

o
108lqo
Bulouaiasal
wouy
80U81IN220
(ebeaur1 |7) wnuwixew 108[go Buiousislel adoos ay} Aq payioads ejep ay} buiesio
86-£6 Saul|  sse|D palebaibby asn wouly uonebiigo asn ul pasn ejep 82IN0S 8y} JNOge Uoljew.oul 90In0S 2aInos |7| 26
uoljewliojul @21nog ¢Lved
(z1vza adoos ay} Aq payioads ejep ay) buiealo 90In0Ss
92In0S™ [ UOI}BI00SSY N 0] ul Pasn ejep 82IN0S 8y} JNOJe UOIJewWwIou] oigda)s :oweu 8joy | 16
dajs
ssao04d a8y} yym pajeloosse (s)uoneziueblio
(z'€9) <<adAlelEeQ>> pue (s)uosiad ‘ypm UOIBIIUNWIWOD
Aueds|qisuodsay 1D sse|D N 0] JO sueaw pue ‘Jo uonesliuspI o0idda}s Jossaooid | 06
pa1ina20 da)s ssao0.id 8y} Yoiym JaAO 10
(z'¥'g) swilareq sse|D L 0] uo awi} pue ajep jo abuel Jo swyy pue ayep | wdyeqdsls swilsep| ‘68
X8| 99l Buugisioeiey) L 0 da)s ssao0ud ay} 1o} 8sodind 1o Juswaiinbal jeyda)s ajeuonel | ‘g8
S99UeIs|0} JO sis)eweled
X8 9914 Buwgisioereyd L N pajejal Buipnjoul ‘yuans ayj} jo uonduossp oseqdals uonduosep | /8
108[qo
Bujouaiael
wouy
80UB1IN220
(ebeaurt 17) wnwixew 1099[qo Buloualajal adoos ay) Ag payioads ejep ay) 1o} ssao04d
16-9g saul]| sse|D pajebaibby asn woJ} uonebiqo asn UOI}ealo 8y} Ul JUSAS UE JNOge Uoliew.ojul deygssaoid deygssaosoid 1| 98
uoljewiojul Qw__.w $S990.d LViveg
¢ papinoid
jou dejgssaoold
pue juswsalels adoos ay} Aq payioads ejep ay} buiesalo 90Inos
(Z'L'v'z'g) @21nos |7 uoleI0SSYy N /0 ul pasn ejep 82IN0S 8y} JNOJE UOljew.ou] aainogejep ;aweu 8joy | 'G8
¢ papinoid jou
92Inos pue Juawsalels | adoos ay) Ag pauioads ejep ay) Joy ssaooud daygssaooud
(L 1 '¥'Z°g) deisssaosoid |1 uoleINoSSY N /D uoljealo By} Ul JUSAS Ue JNOge UolewIojul deygoud lowieu 8joy | 8
¢ papinoid jou
daygssaooid pue 82inos
pue (,sauas, Jo Joselep,
= |oA9]'2dodS DA
‘adoos Ajlenpeieq oq)
1osejep e Jo abeaul| 8y} Jnoge abpajmouy
X8} 9914 Buugisioeieyd L /D s Jaonpoud ejep ay} jo uoneue|dxa |eiauab juswa)e}s awsalels | ‘€8

SLL6l SIA/OSI




VA4

(¢¥'2°9) <<adhLerRg>>

[oA3] Ajijenb souewlojuod ajqeydesoe
payioads e jsuiebe (sanjea Jo 18s

10) @njeA paule}qo ayj Bunen|eas Jo awod
N0 8y} Jo ainseaw Ajenb ejep e 6uif|dde

pansesal sybU |1V — 0002 OSI ®@

Insey od sse|D k4 N wloJ} pauleiqo (sanjea Jo 19s 10) anjea Jnsayseaw ynsal| "J01

paiidde sem ainseaw Ajjenb
(z'v'Q) swilaleq sse|n L e} ejep e yolym uo sajep jo abuel Jo ajep | wajegsesw awilaiep | ‘901

(z'¢ 9) <<adA1ereq>>
uoneld 19 sse|n L 0 uonewJoul 8inpasoid 8y} 0} 8oUsIB8l 201d[BAd ainpaosoiduonenjeas | ‘gL
uo

X8} 9814 BuLygsieloeley) L e} poylaw uonenjeas ayj jo uonduosap | 9saqguie|eAs | nduossgpoyleuonenieas | 40|

(9°5°9) <<1s1MepoD>> 19se1Ep 34}
aponadA] poyleuoneniea oA sse|n L 0 10 Ajljenb ajenjens 0} pasn poyjaw jo adAy}| adAlyleers adA ] poyisyuonenjeas | €01

paulwis}ep
X8} 9814 Bulygisioeley) L e} Buieq ainsesw ay) jo uopduosep osagsesw uonduosagainsesw | "zl

(z'2'z'9) <<adA1ereq>> ainpaooid
Jsusp|—an sse|n L e} pJepuejs paisisibal e Buikyuspl 8poo p|seaw uopeoyuaplaInNseaw | "Lo|
X9} 9914 Buliysialoeleyd N o) ejep ay) 0} pajdde 1s9) 8y} jo aweu aweNseaw ainsesp\j0dWel | 001

108lqo
Bulouaiasal
wouy
<<joensqy>> 90U8.1IN200

(Ayenpeleg oq) wnuwixew 108[go Buiouaissel adoos Ayjenb ejep e
/J0L-001 saur| sse|D pajebaibby asn woJ} uonebiqo asn Aq pauoads ejep ayy 0} pajdde 1s83 jo adA} uswe|I3NAa Juswe3 Oad| 66
uoljewriojul juswa|d >“_.__N3—u ejed ¢vzg

e]ep 921n0s ay} Jo} ssado.ud deygaoinos
(L L '¥'Z°g) deisssaooid | uoleIooSSY N 0 uol}ealo By} Ul JUSAS Ue JNOge Uolew.ojul deygois lowieu 9joy | ‘86
¢ papinoid

(1'e°9) <<adA1eleqg>> jJou uonduosap elep 82IN0S 8y} JO JuB)Xe [eJodwa)
X3 X3 sse|n N /D pue [eo1uaA ‘|erjeds ayj INoge UolewIoUl X30IS JeX390In0s | /6

(z'c9) <<adA1ereq>> ejep 92.n0s
uoneuy 19 sse|n L e} 3y} Jo} pasn 8 0} 9oUBIBJB) PAPUBWILIODDI uleynaIs uoieyDaINoS | ‘96

ejep 92I4n0s
(2°z'9) waysAgaoualajey AN sse|D L 0] ay) Agq pasn wajsAs aoualsjal eneds shglayois wa)sAgaoualaayoInos | ‘G

(e'z'z'9) <<adA1eeqg>> dew 82in0s € U0
uonoel4annejussaidey an sse|n L e} uonoel) aAlejuUssalIdal 8y} Jo Jojeulwiousp 8|e0gaIS Jojeuiwousaleds | ‘v6

¢ papinoid

JOU JU9)X332In0S ejep 92Inos

X9 9914 Bulygisioeieyn L /0 8y} Jo |9A8] 8y} Jo uonduosap pajielop 089(0IS uonduosep | ‘€6

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

114
108lqo
Bulouaiasal
wouy
(Ao 90U8.1IN220 adoos ay} Aq paquosap
usjsisuo)eslbo] ©A)| wnwixew 108[qo Buloualsjel se Jasejep 8y} Jo sonsusioeleyo |ealbojodoy Ao
J01-001 saur sse|D payioads asn woJj uonebiiqo asn papoouad Ajjiolidxa 8y} Jo ssauoa.i09 | sisuondolp@| usisisuopiesibojodol ©A | SLL
108lqo
Bulouaiael
wouy
(Ao 90U81IN200 a2doos ay} Aq paquosep se ‘Joselep sy
uajsisuo)ealbo] )| wnwixew 1099[qo Buloualajal 10 a1nyonyis [eaisAyd ay) yym aoueploooe s
/01-001 saur sse|D payioads asn woJj uonebiiqo asn Ul palojs si ejep Yyoiym o} aaibap | Isuonwio40d Aousjsisuoplewlod oA | vil
108lqo
Bulouaiael
wouj
(Ao 99U8.1IN220
uajsisuo)ealbo] )| wnwixew 199[qo Buloualajel S
/01-001 saur sse|D payoads asn woJj uonebiiqo asn SUEWOP anjeA 8y} 0} SaN|eA Jo adualaype | Isuopwogoa| Aosusisisuopuiewod od| ‘SLl
108lqo
Bulouaiael
wouj
(Ao 82U8.1IN220
uajsisuo)ealbo] )| wnwixew 199[qo Buloualajal BWayos S %)
/0L-001 saulq sse|D payoadsg asn woJj uoneblgqo asn lenjdeouod ay} Jo S9|NJ 0} 8dUBIBYPE | ISUODOUODDJ | usdlsisuo)ienidasuod DAl ‘gLl
108lqo
Buloualiael
wouy (learsAyd
<<joensqy>> 92U8.1IN220 Jo |eoiBo| ‘|lenydeouod aq ued ainjonuys
(yuswa|3 DA) wnwixew 199[qo Buloualajal ejep) sdiysuonejal pue uonngque ‘ainjoniis
J0L-001 saur sse|D paiioads asn woJj uonebijqo asn elep Jo sajnJ [eo160] 0} souslaype Jo 8aibap | sisuonbo1od Aousysisuopiesibo1T oa| ‘LLL
108[qo
Bulouaisel
wouj
90U81IN200
(ssausja|dwon ©A) wnwixew 199[qo Buloualajal adoos ay} Aq uo
/0L-001 saur sse|D paiioads asn woJj uonebijqo asn paquosap se ‘}Jasejep 8y} wolj jussge eyep | wodwonoa | Issiwossausigidwo) Oa| ‘oLl
jo8lqo
Bulouaiael
wouy
90U81IN220
(ssausjajdwon ©A) wnwixew 199[qo Buloualajal adoas ay} Aq paquosap w uolss
J0L-001 saur sse|D payioads asn woJj uonebiiqo asn se ‘Jasejep oy} ul Jussald ejep sseoxe | woHdwodpq | Iwwodssausye|dwod od | ‘601
jo8lqo
Bulouaisel
wouj
<<joensqy>> 90U81IN220
(yuswa|3 DA) wnwixew 199[qo Buloualajal sdiysuoneal Jisy} pue sanquie
J0L-001 saur sse|D payioadsg asn woJj uonebiiqo asn J1I8Y) ‘sainjesy Jo souasqe pue soussald | 819|dwodDq ssausjg|dwo) A | ‘8oL

SLL6l SIA/OSI




6V

pansesal sybU |1V — 0002 OSI ®@

108lgo
Bulouaiasal
wouy
(Ao 90U81IN200
einooyelodwa] Q) | wnwixew 108[qo Buloualsjel awi} 0} yoadsal
201-001 saulj sse|Q payloadg asn woyy uonehi|qo asn yum adoos sy} Aq paljioads ejep Jo AipljeA | pileAdws | Dd Aypiiepesodwa] oA | ezl
108lqo
Bulouaiael
wouy
(Ao 20U8.1IN220
einooyelodwa] ©Q) | wnwixew 1099[qo Buloualajal pauodal JI ‘saouanbas sl
/01-001 saur sse|D payioads asn woJj uonebiiqo asn JO SJUSAD PaIapIo JO SSBU}DaII0D | suopdwa ] | Aousssisuolelodwal ©A | ‘2zl
108lqo
Bulouaiael
wouj
(Ao 99U8.1IN220 (juswainseaw
einooyelodwa] ©Q) | wnwixew 199[qo Buloualajal awi} ul Jous jo Buipodal) way ue sea juswalinse
/0L-001 saulq sse|D payioads asn woJj uoneblgo asn 10 s8oUaI9)al |elodwa) 8y} JO SSBU0BLI0D | NBWIL00VDQ | SNLWIL ViOAoBIN0dY ©al "1zl
108lqo
Bulouaiael
wouj
<<)oensqy>> 90U81IN220
(yuswe3 DA) wnwixew 199[qo Buloualajel salnjes} Jo sdiysuone|al [esodwa)
/0L-001 saulq sse|D payoadsg asn woJj uonebljgo asn pue sajnqupe |eJjodws) ayj Jo Aoeinode | ooydwa | Hg Aoeinooyjelodwa] DA | "0zl
108lqo
Buloualiael
wouj
(Ao 90U81IN200 anJ) Buieq Jo se pajdesoe suonisod aAne|al
BINJOY|BeUOlISOd ©d) | wnwixew 199[qo Buloualajal aAjoadsal Jiay) 0] 8doas 8y} ul sainjes) 20 Aoeindoy|jeuo
J0L-001 saur sse|D paiioads asn woJj uonebijqo asn 10 suonisod aAne|al 8y} JO SSBUBSOD | YSOdiu|[edDd | hisodleussiujaaneley oad | 6LL
108[qo
Bulouaisel
wouj
(Ao 92U8.1IN220
BINJOy|euoniSOd ©d) | wnwixew 199[qo Buloualajal anJ} Bulaq Jo se pajdedoe sanjea 00y/SO Aoeinooy|
201-00| saur sse|D payioadg asn wouy uoyehi|go asn 0} senjeA uolysod ejep pappub Jo sseussod | delegpuoDd | BuolISOdeiedpappi od | ‘8Ll
jo8lqo
Bulouaiael
wouy
(Ao 90Ua.1IN220
BIN2Oy|euonisod od) | wnwixew 199[qo Buloualajal anJ} Bulaq Jo se pajdedoe sanjea 20y Aoeinooy|euol
J0L-001 saur sse|D payioads asn woJj uonebijqo asn 0} San|eA 8)eulplood pajodal Jo SSBUas0|d | SOdIXIsqvDd | Hsod|eutaixganosay od | "LLL
jo8lqo
Bulouaisel
wouj
<<joensqy>> 90U81IN220
(yuswa|3 DA) wnwixew 199[qo Buloualajal
J0L-001 saur sse|D payioadsg asn woJj uonebiiqo asn sainjesy Jo uoiisod ayj Jo Aoeinooe 20ysodod Aoeinooyjeuonisod ©a | 9Ll

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

0S

ynsal siy} Jo}

X8} 9814 Bulygisioeley) L N 90UBWIOUO0D Jo Buiuesw a8y} jo uoneue|dxa |dx3uo9 uoneueldxs | Lgl
pajen|eAd
(z'eg) <<adAleleg>> Buiaq si ejep yoiym jsuiebe juswaiinbai
uoneyud 1o sse|n L N Jasn Jo uoneonoads jonpoud Jo uoneo 29dgu09 uoneoyoads | 0|
108[qo
Bulouaiasal
wouy [9A8]
90Ua.1IN220 Ajijenb aouewlou09 a|qeidasoe pauioads e
(3nsey ©A) wnuwixew 108[go Bulousissel 1suiebe (sanjen Jo 18s 10) anjeA pauleiqo ay}
ZS1-0€1L saur sse|D payoads asn woJj uonebiiqo asn Bunenjeas Jo 8wWo2IN0 Y} JNOJE UOjeWIojU| JNsayuo) | }NsayasdurwWIONO) OA | '6ZL
108fqo
Bulouaiasal
wouy
90U81IN220
<<adAlelegs> wnuwixew 108[qo Buoualsjal sasse|o
sse|n asn woJj uoniebljgo asn jJInsaJ oi19ads aiow jJo uonezijelsuab JInsay Insey oal '8zl
uopeuliojul JINS3Y €42’
108[qo
Buloualiael
wouj
(Ao 92U8.1IN220
eindoyonewsyl od) | wnwixew 199[qo Buloualajal 2 Aoeinoo
201-00| saur Sse[Q payloads asN woyy uopehiiqo asn sejnqguye sAlexuenb jo Aoeinode | dwivUENDDA | VeinquiveAleyuenp od | .zl
108[qo
Bulouaisel
wouj
(Ao 92U8.1IN220
eindoyonewsyl od) | wnwixew 1099[qo Buloualajal 20V} SS9U}08110D3IN
J0L-001 saur sse|D paiioads asn woJj uonebijqo asn sajnquIe aAlje}uenb-uouU Jo SSBUI0BLI0D | YUBNDUONDC | quiveAlelluenpuoN od| ‘9z1L
jo8lqo
Bulouaiael
wouy
(Ao 90Ua.1IN220 9sInoos|p
eindoyonewsyl od) | wnwixew 199[qo Buloualajal JO 9SJBAIUN B 0} SaINgLIe J1dY} IO Sain)es) 10D SSaujd8LI0DU
J0L-001 saur sse|D payioads asn woJj uonebiiqo asn 0} paubisse sasse|o 8y} o uosiedwod | sse|gway 1D | onesyisse|ponewsyl od| ‘szl
jo8lqo
Bulouaisel
wouj sdiysuone|as Jiay}
<<joensqy>> 99U8.IN220 pue sainjeay JO SUOIIBDYISSE|D dU) JO pue
(yuswa|3 DA) wnwixew 1099[qo Buloualsjal sajnquiie aAljeluenb-uou JO SS8UI8.I00
J0L-001 saur sse|D payioadsg asn woJj uonebiiqo asn ay} pue sajnguye aaneyuenb jo Aoeinooe | ooywaylod Aoeinooyonewsyl oa| vzl

SLL6l SIA/OSI




1S

pansesal sybU |1V — 0002 OSI ®@

99Ua1IN220
ulewoq adfyeyeq| wnuwixep | uompuo) /uonebiqo uoniuyag| oweN Moys aweN
/'Y @Inbi4 ul UMoys [opowl JAIN @
uoljewiojul adueuajulie|N g'z'd
¢,.S9las, 10
(1'g'z°9) <<uoun>> Joselep, [enba jou [ang) adoos ay) Aq paljioads ejep
uonduosagadoog™ an sse|n N /D 8y} Jo [9A8] 8y} Inoge uonduosap pajie}op osa|ados uonduosaqiens| | Lyl
adoos
(1¢'9) <<adA1ejeqg>> ay) Aq pauoads ejep ay} Jo Jusxa |eJodwa)y
e X3 sse|n L e} pue [eollaA ‘|eljeds ay) Jnoge uoijewoul x3dos usxe | ‘ovL
(5z'5°9) <<isITepoD>> adoos ay}
aponadoos A sse|n L N Aq paiioads ejep ayj Jo |9A9] |edlydJelaly |A7dos oA | ‘BEL
108lqo
Bujouaisel
wouj
90U81IN220 odoos
<<adA]eleQ>> wnuwixew 199[qo Buloualajal
LyL-6EL SaUIT sse|Q asn woyy uoneblqo asn au} Aq payioads ejep auj jo uondudsep adoasba adoos 0a| ‘8cl
uonewuojul 9dosg vvy'Z'd
pasn
ainpaooid uonenjeas sy} Agq pauiwle}ep
(¢'v'g) pioosy sse|D N N JUBJUOD ‘san|eA o anjeA aAljeyuenb [eAuenb anjen| "/¢l
anjeA
X8} 9814 BuLygieioelRyD L e} 8Uj} SUILWISYEP 0} PasSN poylaw |edlisiiels IEISIIE] onsnelslols | ‘ogL
(e¢°g) ainsesy sse|n 1 0 1nsaJ Ajjlenb ejep e buipodal Joy jun anjea|  junjeAuenb nunanjea| ‘ggl
(¢'¥'9) <<sse|oen>>
adA | piooay sse|) L e) ynsai Ayjenb ejep e Buipodai Joy 8dAy anjea| adAjjepuenb adAjenjeA | ‘ygL
jo8lqo
Bulouaiasal
wouj
92U81INJ20 ainseaw Ayjenb
(3nsey ©A) wnwixew 108[go Buiouaissel ejep e BuiAidde woly pauiejqo (sanjea
JEL-PEL saul sse|D payioads asn wouy uonebijqo asn JO 189S J0) anjeA 8y} Jnoge Uojewlou| jnsayuenp ynsayanieuend od| ‘sel
ou=(Q ssed = | pue |iej =
soh=| uesjoog L N 8JBUM }|NS81 9OUBWIOUOD BY} JO UoiEdIpUl ssedquoo ssed | ‘zgl

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

s
¢ pajuawnoop
JOU JBY}0 pue jasejep
(29'9) ‘saoue)jsulolnquye so||dde
(y''g) edALeinieaq 49 ETS L ‘salnjes;} ‘sanqupe /O uofewIoUl 8Y} Ydlym 0} Saoueisul ainjes) SIS IR saouejsujaINiesy | 'ZGL
¢ pajuawnoop
JOU J8Y}0 pue Josejep
‘saoue)jsulaInquye
(2¥9) ‘s@oueisu|aIn}es)
(y'4'g) edAleinjeaq 49 198 L ‘senqupe / 9 sal|dde uoiewIoUl BY} YoIym 0} sainjes) EISEET sainjes} | "LG|
¢ pajuawnoop
JOU J8Y}0 pue Josejep
‘saoue)jsulolnquye
(2¥9) ‘s@oueisujaIn}es)
(P'v'g) edAL8inquiy 49 188 L ‘sainyesy / O so||dde uopewojul By} Yoiym 0} seinqupe 1o8qupe seInquue | "0Gl1
1o8lqo
Buiouaiael
wouj
20U81IN200
<<uoiun>> wnwixew 108[qo Burousislel uoneuwJojul 8y} Aq pasanod
GG1-0GL saul sse|n asn wouy uonebijqo asn uofewJoyul Jo ssefo ay} jo uonduosap osaqdos uonduose@adoos an | ‘6vL
uonewuojul uonduosap adosg  L'g'Z'g
991n0sal ay) Bujuiejuiew Jo}
X8} 9814 Bulygieioeley) N e} sjuswalinbal oyoads Buipiebal uonewloyul ajoNjuleWw 9JONSoUBUBUIRW | ‘1L
(1'6°2°9) <<uolun>> 90IN0S8al 8Y) JO JUsIXd
uonduosa@gadoos an sse|n N 0 10 abuel 8y} 1noge uolew.oul [euolippe osaqdogdn | uonduosegadoogaiepdn | /{1
(5z'5'9) <<is1op0D>> paijdde
apoHadoas an sse|n N 0 S| @ouBUdjUIEW YDIYM 0} Ejep jo 9doos dogiulew adoogelepdn | "9p|
pauljep Kouanbai
(g°p°g) uoneingpousad L sse|n L 0 9soy) uey} Jayjo pouad aoueusjuiew baiqjaqisn | 4eoueusjuieNpaua@Iasn | "Gyl
(z'v'Q) @1eqa sse|D L o) 90JN0Sa. 10} 8)ep UOISIASI Pa|Npayos IXaNolep ayepdnixeNjo8iep | vl
paja|dwod s| 924n0Sal |eniul
(81°G6°9) <<IsIopoD>> 3y} Ja)je 82In0sal By} 0} dpeW aJe suolippe Aouanba
aponAousnbaijaoueusyuielN” AN sse|n L N pue sabueyo yoiym ypm Aousnbaly baiqiurew | i4ejepdnpuyeoueusiuiew | ‘L
jo8lqo
Bulouaisel
wouj
(uoneoynuap|” an 90U81IN200
pue ejeped\” aiN) wnwixew 199[qo Buloualajal Bunepdn jo uo
8¥L-cyL seur| sse|n pajebaibby asn wouy uonebijqo asn Aousnbalj pue 8doos 8y} Jnoge uolewloyul ojujjuiel | newlojueoueuBUIRIN_ AN | 2L

SLL6l SIA/OSI




€9

pansesal sybU |1V — 0002 OSI ®@

ou=0 s}sIXe uoljewlojsuely Aljigeiea
sohk = | uesjoog L N 10} sJejoweled Jou JO Jayjaym Jo uolesipul Ayeleduel) | yiojaweleduolewlojsuel | "9l
(6'G°9) <<IsIMop0D>>
aponAnewosn|e) AN sse|D L N 1199 Jo julod se ejep pub Jo uopeosyusp! 09989 Ajpwosn)|9o | "091
(1'9'z'g) <<edAlElRg>> (Lv9) seipadoid
uoisuawid  aw aouanbag L N sixe |ejodwa)-enjeds Jnoge uonewsopul | sdoiquigxe | saiuadolidsuoisuswidsixe | ‘651
soxe
J8ba)u| Jabaju| L N |eJjodws}-leneds yuspuadepul jo Jaquinu swigqunu suoisuswigjOlequinu | ‘gGL
jo8lqo
Bulouaiasel
wouj
(uoney 92U84IN220
uasaldayleneds Q) | wnwixew 108[qo Buloualajel wouy 19sejep uone
191-8G1 sauln sse[Q payloads asN uopipuod/uonediiqo 8sn | 8y} ul syafqo [eeds pub jnoge uoewlojul | dayjedgpuo | jussaideylenedspUo AN | "/G1
jo8lqo
Bujouaiael
wouj
<<joensqy>> 99U8.1IN220
(erepeloN aAn) wnuwixew 108[qo Burousisjel woly uoljewJojul
sse|) payebaibby asn uonipuoo/uonebijgo asn | [eneds jussaidal 0} pasn wsiueyosw [e}bip deyieds | uonejuasaidayeneds—agmw | “9G1L
92U31IN220
ulewoq adfyeyeq| wnuwixep | uonipuo) /uonebiqo uonluyag| oweN Joys aweN
'V 24nbi4 Ul UMoys [spow AN  ®
(uonejuasaidal 10309 pue pLIb sapnjoul) uonewiojul uonejuasaidal jeneds 9z'g
¢ pajuswnoop
J0U Joselep
pue ‘saouejsujainquyie sa|idde uonewuojul
‘seoue)sulaln)es) 8y} yolym 0y saliobajed Jayjo sy}
X8} 9814 Bulysieioeley) L ‘salnjes) ‘senqupe /9 0O}Ul ||} 10U SBOP Jey} UoiewWIoUl JO SSe[O J8Y10 Jayo | ‘gGL
¢,PaIUBWINI0P JOU JBY}0
pue ‘seouejsujainguie
‘saoue)sulaln)es)
X3} 9914 Bunysialoeleyn L ‘sainjesy ‘sanqupe /9 sal|dde uonewloul 8y} Yyoiym o) Jaselep 198)9selep 1oselep | ‘$GL
¢ pajuawnoop
JOU JBY}0 pue jasejep
(2vQ) ‘s@oueIsuU|aIn}es} so|dde
(y'¥'g) edALeinqupy 49 1°8 L ‘seinjes) ‘selnquile /O | UOBBWIOUI BY} YOIym 0} Seouejsul einqupe jJosiuigune ssouejsulsinquye | "eg|

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

4]

(¢'v'g) piooay

sse|n

Buiouaiajaioab
ejep pub poddns yoiym swisy

siedjoloab

sleyoweled | ‘p/ |

X8} 9814

Bumgleioeleyn

uo1BIUSO 10SUSS
aquosap 0} pasn sisjeweled Jo uonduosap

sqgesedauo

10S9(]I8}8WEIeJUOI}B)UDLIO

uond
‘€Ll

ou=90
soh =

uesjoog

a|qe|ieAe ale siajeweled
UOIBJUSLIO 10U JO JBY}BYM JO UOIEeDIpUl

Ayeledalo

[leAY/J8}BWEIeUOIE)USLIO

Aunge
¢l

ou
sok

Il
=1

uesjoog

3

= |= |0 |=

SISIXd
(s)uiod [043U02 JOU JO JBYIBYM JO UOIEDIpUI

AVidHP

AjliqelieAyiulod|onuoo | | /|

191-8G| pue G/|-1 /| ssun

(uonejussa

udsy|enedspus™AN)
sse|Q peyloeds

103lqo
Buousisjal
wouy
99U8.1IN220
wnwixew
asn

199[qo Buloualajel wouy
uonipuoo/uonebiiqo asn

auole saipadold pub ayy wolj payeoojoab
9Q Jouued Jng eep ay} yum pajddns
uolnewJoul uoizeoojoab Buisn pajesojoab
8 UBD S|[82 [BNPIAIPUI 8SOYM ‘WIBYSAS
9)eulpiood uoljosfosd dewyoiydesbosb uanib
Aue ul paoeds Auenbau s|j@0 yym pub

Jo1089)

8|qesoualsjaloss) AN | "0LL

1X8) 9814

@C_LHWLOHONLNLO

4

6]

suoisuswip |eneds ay) ale
suolsuswip pub Yyoiym Jnoge uoieulojul

depywigsuely

|NUOISUSWIquUONeWwIosuLRl}

Buidde
‘691

1X8) 9814

@C_LHWLOHOGLNLO

6]

suolsuawip |eneds ay) ale suoisuswip pLb
UoIym Jnoge uoiewlojul ay} jo uonduosap

ossguigsuel)

quoisuawiquonew.ojsuely

uonduose
‘891

(z2'5'g) <<uones/ewnuI>>
opoouONeIUBLOIeXId AW

sse|n

1ox1d 8y} Jo uonedo|
yue3 ay) 03 Buipuodsauloo |axid e ul juiod

lexidujd

lexigupuiod | 79}

(91'a) <<adh1>>
Jjuiod NO

sse|n

suoisuawip |eneds

ay) ul pub ayj Jo spua ajisoddo usamiaq
Aemjjey ||90 8y} Jo 8)eulpio09 pub ay) pue
wa)sAg aoualalay |eneds ay) Aq paulep
Wwa)sAs 8}eulpJoo a8y} Ul Uoiedo| yues

1dJ81ua0

JuiodJaajuad | '99|

(9'y'g) <<adA]>>
uod WD

(Lv9)
aouanbag

A

palinbal ale jeuobelp suo Buoje

sjuiod JauI00 om) sea) Je ‘pub payoaloab
e ul syujod Jaul0d Inoy ale alsy |
‘suoisuswip |eneds pub sy} ul sjeuobelp
om} Buoje abelanod pub jo spus aysoddo
1e |90 8y} JO 8)euIpIood pub ay) pue
we)shg aoualsley |eneds ay) Aq paulep
wa)sAs 91euUIpJO0D By} Ul UOIEd0| Yyues

S)d48ulod

SJUI04JBUuI09 | "G9|

1X0] 9914

Buuysusloeleyn

¢.S9A, sjenba
Aunigejieayiuiogyosyo
/D

ejep pub paouaiajaioab
ay} Jo Aoeinooe ay) }s8} 0} pasn
suiod uonisod oiydeiboab jo uonduosap

osa@Idu2

uonduosaqyuIodoayo | 91

ou
SoA =

0
3

uesjoog

ejep puUb paoualaaloab sy} jo Aoeinooe
ay) 1s9} 0] 9|gejieAe aJe sjujod uopisod
olydelb0ab jou Jo Jaylaym Jo uonesipul

AVIdIYO

AligejieAyIuIog¥0aYd | €91

191-8G| pue 0L}-€9| ssun

(uonejussa
Jdayenedspus An)
payioadg

jo8lqo
Bulouaisel
wouj
99U8.1IN220
wnuwixew
asn

199[qo Buloualajal wouy
uopipuoo/uonebiiqo asn

uoljejuUaLIo pue
‘Buioeds |90 ‘uibuo pub sy} pue ajeuIpIood
pub sy uanib pajeoojoab aq ueo pub ayy ul
1199 Aue jey) os (SYS) walsAg Buioualajey
|enreds ayj ul paulap WalsAs 8jeuipiood
dew Jo (Buoj / 1e| “*01) o1ydesbosb

e ul paoeds Aje|nbal ale s||@0 asoym pLb

1081099

paynosIoes) A | ‘Z9l

SLL6l SIA/OSI




1]

pansesal sybU |1V — 0002 OSI ®@

19sejep ayj ul bulnooo adAy
0< Jabayu) L 0 109(qo J0joaA Jo julod By} JO Jaquinu |Ejo} uolgoosb junoo8lgoouewosb | 'ggL
Josejep ay} Ul suoieoo| [eneds |euoisuswip
(51°6°9) <<iIsI7opoD>> -OM] puUe ‘-auo ‘-0J8Z 9)ed0| 0} Pasn
apoDadA]10algoouiawoas A Sse|D L N s108[qo |eneds 10joaA pue juiod jo sweu dA 1 lgooab adA]108lgoouawoab | $g|
108[qo
Bulouaiajel
wouj
90U81IN200
<<adA]eleQ>> wnwixew 108[qo Burousisyel woly josejep ayj ul pasn ‘adA} 108lqo
G8l-¥8l saul sse|n asn uonipuoo/uonebiiqo asn ouyewoab Ag pajsi| ‘sjoalqo Jo Jequinu | slgOlewosn) sjoslgqoouPwoss gn | ‘€8l
uonjewJojul 303lqo sudwosn z'9°'z'g
(¢''g) ainseapy sse|D L [e) Josejep pub ay} ul |iejap jo aalbap |osaywIp uopnjosal | "zgl
J8bau| Jabaju| L N sixe ay} Buoje sjusws|e Jo Jlaquinu azISWIp aziguoisuawip | "181
(v1'6'9) <<IsI19p0D>>
aponadA ] sweNuoisuswIq™ anl sse|n L N sixe 8y} Jo aweu aweNwIp aweNuolsuswip | “08L
jo8lqo
Bulouaiael
wouj
90U81IN220
<<adA]eleg>> wnuwixew 199[qo Buloualajel wouy
281-08| saur sse|n asn uonipuoo/uonebiiqo asn salpadold sixe uswiq uoisuswid aiN | ‘621
uoljewiojul uoisusuwig L'9°'z°a
(z'9'z°9) <<odAlElEQ>> Josejep ay} Ul pasn
s108lgoouBWoas AN Sse|D N 0 s108lgo ouyewoab ay} Jnoge uoiew.loyul slqolowoab syo8lgoouewosb | g/ L
(82°5°9) <<isIopoD>> sdiysuonjejal [eneds ayj jo Ayxajdwos
apon|enaAbojodol —an sse|n L le) 10 @a1B8p 8y saluUspI YoIym apoo |A7do} |[oAeTABojodoy | 221
jo8lqo
Bulouaiasal
wouj
(uoney 22U8.1IN220
uasaldayleneds Q) | wnwixew 108[qo Buloualajel wouy Josejep ay} Ul uoneu
8/1-//1 saur sse|D payoadsg asn uonipuod/uonebiqo asn | s}oalqo [eneds J0joaA 8y} Jnoge uonewdoul | dayiedsioap | esaidayenedsiolosn ain | 9L
(z'c'q) <<adf]eleg>> slojoweled
uoneyd 19 sse|n N le) ay} jo uonduosap Buipinoid soualsjel noeled uoneynJseleweled | 'G/L

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@ .

(1'e'g) <<odA L ejeg>> woysAs
Juex3 X3 Sse|o N 0] 90UBIBB1 By} 10§ pIlEA SI yolym abuel plleAQwop Aypllepjourewop | “/61
(z'2'z°9) 1ounuap| Sy sse[) L N pasn wa)sAs aoualajal Jo aweu | aweNsASlal aweu| ‘96l
108lqo
Bulouaiael
wouj
90U81IN200
<<}oensqy>> wnwixew 199[qo Buloualajel wouy 19SEelep a8y} Ul pasn swalsAs aoualajal
/61-961 saur sse|n asn uolipuoo/uonebiiqo asn jesodwa} pue |eieds ay} jo uonduosap shgloy wejsAseousiajoy S | 'S61L
uonosfoud slajoweledquonosiold
(g'2'2°9) siv10Weleduondsfold AN uofe1oossy L o) ay} aquosap jey} sieyaweled Jo Jos selsedloid :aweu 8jol | 'y61
slojoweledplosdi|e
(1°2°Z°9) sisypweledplosdii an UoNBIo0SSY L le) plosdijje sy} aquosap jey) siejeweled Jo Jos seled||e ;aweu 8jol | "g61
(z'2'z°g) Joynusp| Sy sse|D 3 [¢] pasn wnyep ay} Jo Ajjuap| wniep wnjep | 'zl
(z'2'z°Q) Jeynusp| S Sse|o 3 6] pasn piosdi||@ 8y} Jo Ajjuap! plosdijje plosdijie | 16l
(z'2z'9) Jonusp| SY sse|D I ) pasn uopoafoid 8y} jo Ayuspl uopoafoid uonoefoid| 061
108lqo
Buiouaiajal
woulj sa]eulpiood Aq Buloualajal
(w 90Us.4INd220 [eeds — L1161 OSI Ul pauysp se SYO OS
a)sAgeoualaley ) | wnwixew 108[qo Buloualajel wouy W0l paALIap Uaaqg aAeY sajngue Yolym
881-/8| PUe ¥61-061 s8ul sse[Q payloads asN uolipuog/uonebiiqo asn ur waysAs sjeulpJood e jnoge ejepejowl | sAg1OHODPIN SHO an | '68)
wa)sAgoousaisiey Sy
wolj panuap si (sajebalbbe pue seinqune
(2zg (e|geoidde S}l Se [|om se) walsAgaoualaley AN wejsAs eaualvjoy/
<<joelsSqy>> Wo)sAgaoualajoy Sy | uonenossy paalag JON) (ejgeordde 1oN) jey} Buneoipul diysuone|as sAgloyiep ‘(panusp) sweu sjol | "gg|
¢ pauawnoop
JoU WNlep°'SYD A
pue ‘plosdijje'SYD AN
(z'2'Z°9) J1ounuap| Sy sse|n L ‘uonosfold'syYD AN/ D wa)sAs aoualsjal Jo sweu aisAgies | JsynusplwaisAgaousiael | “/8L
jo8lqo
Bulouaisel
wouy
99U8.1IN220
(eyepeld\N” an) wnwixew 199[qo Buloualajal wouy
8g81-/8l saur| sse|D pajebalbby asn uopipuoo/uonebiiqo asn "WIB)SAS 9ouUaI8lel 8y} JNode Uoiew.oul wo)shgley weysAgaoualaley an | ‘981
92U31IN220
urewoq adAy ejeq wnuwixel | uonipuo?) / uonebilqo uonluyag| owenN Hoys aweN

6V @InbBi4 Ul UMOYS [spowW AN  ®

(s1anpuapi oiydeaboab pue ajeulplood ‘jesodwa) Sapnjoul) UoijewIojul Wa)sAs adualaoy 22’9

SLL6l SIA/OSI



LS

pansesal sybU |1V — 0002 OSI ®@

108lqo
Bulousiajal
wouj
90U81IN200
wnwixew 193[qo Buloualajel wouy aoedsaweu
102-90¢ saul sse|D asn uoipuod/uonebiiqo asn | e uiypm joslqo ue Buikypuspl Aenbiun anjea JuspIpN Jaynusp|_ dn | 'S0z
uonjewuoyul JaynuUdp| Z°L7'9
| 01388
S| Jojelawinu 8y} usym snipel |eliojenbs sy}
0} piosdi|je 8y} jo Ipel Jejod pue [euojenbs one
0'0< |leay L ¢plosayds ejou /9 3y} U9aM}BQ 9OUBIBYIP BY]} JO Oljel jeyie|quap | ybuluaye|4i0Joieuiwousp | ‘$0g
(¢'¥"Q) yibuaqwon sse|D L N sixe Jofew-1was a8y} Jo syun sjunsIxe syunsixe | ‘€0z
00< |leay L N plosd||@ ayj Jo sixe |eliojenba 8y} Jo snipels xylepiwas sixyJoleyiwes | 'zoz
108[qo
Bulouaiasal
wouj
90U81IN220
(sS4 an) wnuwixew 108[go Bulousiajel woly
$02-20Z Seul| sse|D pajebalbby asn uonipuod/uonebiqo asn | piosdijj@ 8y} aquosap jey} siajaweled Jo 19s seled||3| sJie0weltedplosdilg an | '1L0zg
uonewuojul J9jaweued plosdig  L'2°z'9
108lqo
Buiouaiael
wouy
<<joensqy>> (w 90U81IN200
9)sAgeouaiaiey SY) wnuwixew 108[qo Burousisyels woly s8)eulpiood Aq Buiousislel
/61-961 saul sse|D payioadg asn uonipuoo/uonebiqo asn [eleds — L1161 OSI Ul pajuswnoop shsjed0s S¥0 0S| ‘002
jo8lqo
Bulouaiayel
wouy
(w 90Ua.1IN220 si9
9)sAgaoualaey SY) wnwixew 199[qo Buloualajel wouy sJaynuapl olydesboab Aq Buiousisjal ijpusp|olydesbossbuisnw
/61-961 saul sse|D payioadg asn uonipuoo/uonebliqo asn [eleds — g1 161 OSI Ul pajuswnoop shsyedllIs | eshseouaisjerieneds s | '661
jo8lqo
Bulouaisel
wouj
(w 90Ua.1IN220
9)sAgaoualsey SY) wnwixew 193[qo Buloualajel wouy ewsayos
/61-961 saul sse|D payioadg asn uonipuoo/uonebiqo asn |ejodwa ] — 8016} OSI Ul pajuswnoop SASIOHINL wajsAgeouaiaey NL | ‘861

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

8¢S
leay leay ) N aul anbiigo ayj Buluyap juiod e jo apnybuol Buojaurjgo apnyibuoauijanbiiqo vz
leay lesy 3 N aul| anbyjqo ayy Buluyap julod e jo apnyje| jeTauriqo apnjjeaulianbiiqo ‘ele
jo8lqo
Bulouaiael aul|
wouj 21)u89 8y} dulep Jey) uoibal paddew ay)
(s1918 90U81IN200 10 sjiwi| 8y) Jeau sjuiod omy Buisn pasjusd
weleduonosfoid gn) | wnwixew 109[qo Buloualagal wouy | si uonosfoid dew Jojeossw anbijgo ue yoiym
vlg-€lg seurl| sse|D pejebaibby asN uonipuod/uonebiiqo esn Buole aul| 8y} 8qlOsap 0} pasn poyjaw 1d8ulnqo Julodaurianbiigo”ai k454
uonewuoyul juiod aulj anblqo  ¥°2'2°'9
apnyl
jeay jeay L N uibuo uonosfoid dew ayy jo spnybuo| BuoTidize | BuoquiogainsesyyInwize | L1z
soaaibap ul passaidxe
|jeay |jeay L N puE ‘YHoUu WOl 8SIMYO0|0 painsesw a|bue a|buyize abuyyinwize | 012
jo8lqo
Bujouaisel
wouj yinwize ue
(s1918 90U81IN200 pue uibLio uonosfosd dew ayy Buisn pasuad
weleduonosfoid gn) | wnwixew 109[qo Buloualagal wouy | si uonosfoid dew Jojeossw anbijgo ue yoiym
Ll2-0lLg sauil| sse|Q pejebalbby asN uonipuoo/uonebqo asn Buole aul| 8y} quOsap 0} pasn poyjaw 1zyaunqo | yinwizyaurienbiiqo d | "602
uonewJoyul yjnwize sull enbliqo  £'2°2'9
108lgo
Bulouaiasal
wouj
90U8.1IN200
(4aynuap| amw) wnwixew 108[go Bulouaiajel woly
102-90Z Saul sse|D payioads asn uopipuod/uonebiiqo asn Swa)sAs 9ouUaIa)al 1o} pasn Jaliuapl juap|sy Jayuap| Sy | '80z2
aoedsaweu ay} Ul
X9} 9914 Buuysusioeleyn L N aouejsul ue BulAyuapl anjea suswnueydje apoDjuap! apod | /02
(z'c'q) <<adfh]eleg>> aoedsaweu ay) Jo aoueudUlEW
uoneyd 19 sse|n L le) Jo} 8|qisuodsal Aped Jo uosiad yinyjuepl Aoyine | ‘90z

SLL6l SIA/OSI




69

pansesal sybU |1V — 0002 OSI ®@

30d 4INOS 10 YLON

8|04Woi4apn}

GLL6l S1A/OSI

|jeay |jeay L le) ay} woJj dn jybiesys pajusiio aq 0} spnyibuo| |dBuoTIAlS | 1BuoeDIIBAIYBIRNS '82¢
aul| 84judd
ay} Buoje ‘eoueysip dew Buipuodsaliod aur
|jeay |jeay L le) pue souejsip |[eaisAyd usesmiaq onel JuUDoE|0S | JejuaDiyIo}oe4o|eos Whad
suonoaloid jeyinwize IENER)
eay eay 3 0] Joj uoposloud 4o julod By Jo apnye juploidiel | uonoaloidyoapniel ‘'9¢e
suonoaloid jeynwize J9juanu
leay leay | 0 1o} uonoaloud jo juiod ayj Jo apnybuol juloigbuol | onosloidgioapnibuol Nerdd
sasjow Ul passaldxe 90B1INS9A0qYIUIOd
0'0< eay 3 ¢] ‘yHeg sy} anoge jujodmain Jo Jybiay 1dsoidiby | aaoadsoidioybiay (44
lojenba
ay} Buoje ‘eouejsip dew Buipuodsaliod 10
00< |leay L o) pue aouejsip |eaisAyd usamiaq onel nb3oe4os | jenb3lyiojoe4sleos 'eze
spun
(ev'g) wbuewon sse|D L 0 Bunses asje) pue Buiypou asjey Jo spun spunN3Iey | BulypoNbBuysegesie; 'zee
S)IUN 8)euIpio0)
Jeue|d Ul paiijuspl ainseawl Jo Jun ay} Ul
passaldx3 ‘siaquinu aAjebau ajeulwi@ 0}
paubisse si Ajjuanbal) anjea siy] uonosfoid
dew e Joj sajeulplood Jejnbuejos
|eay eay 3 [¢] ayj ur senjea A, ||e 0} pappe anjea Buyponiey Buiyponos|ey %44
S)UN 8)euIpioo)
Jeue|d Ul paiijuspl ainseawl Jo Jun ay} Ul
passaldx3 "siaquinu aAjebau ajeulwi@ 0}
paubisse si Ajjuanbaly anjea siy] uonosfoid
dew e Joj sajeulplood Jejnbuejosl
|eay |jeay L o) 3y} Ul sanjeA X, ||e 0} pappe anjeA Buisege; Bunsegesie} ‘022
uonosfoid dew e oy s8}euIplood uibuo
|jeay |jeay L le) Je|nBueyoal Jo uIblIo 8y} Se Ussoyo apnyije| oloidiel | uonosloidioapniie) ‘6lC
uonoaloud ayy Bunonssuod
10} siseq ay) se pasn Ajjessusab uonosfoid uelpe
|jeay |jeay L le) dew e jo a13ua9 ay) je apn}IBuol Jo aul| JsNuDbuol | ienuanioapnybuol ‘812
109SJI9}Ul 90BLNS
a|qedojoasp Jo sue|d 8y} pue yue3 ay} jo
|jeay |jeay k4 o) 90BJINS BY) Y2IYM }e apniiie| JUBISUOD JO aul| |ejedue)s |9||eJedpiepuels ‘J12
auoz
J8ba)u| Jebayu| L le) pub asjoWw 000 001 104 Jaunuapl anbiun auoz auoz ‘912
jo8lqo
Bulouaiasal
wouj
99U8.1IN220
(s¥D an) wnuwixew 108[go Bulouaiajel woly uonoafoud slajowl
L€2Z-9LZ seulq| sse|n pajebaibby asn uopipuoo/uonebiiqo asn 2y} aquosap jey} sieyeweled Jo jos seledlold | eteduonosfold A G1e
uonewuojul Jaysweted uonosafold 6229




pansasal sjybu |1 — 0002 0S| ®@

09
108[qo
Bulousisjal
wouj
(uo 80UB1IN220
Jewlojujjusiuo) ) |  wnwixew 108[go Burousisjel woly 1192
Zhz-0vZ seun sse|D paiioads asn uolipuod/uonebiiqo asn | ejep pub e Jo Jusjuod sy} JNOJGe UOHEWIOoUI osegno) | uopduassgabersno) A | ‘6£Z
(z'c9) <<2dA]E}EQ>> sanbojejes ainjes) [euIS}Xd dl0W
uoneyd |0 SSe|D N N 10 U0 0} 9ouaIayal olydesbolqiq aye|dwod uoneyDled | uoneyDanboleienalnies) | ‘gez
1osejep ul buinoso anbojejeo
(8'¥'g) sweNdLBuUsD) sse|n N le) ainyes} payio woly sadA} ainjesy Jo Josgns sdA 1194180 sadAjainjesy | 162
sah=| 19Selep ay} yym papn|oul si anbojejed
ou=Q uesjoog 3 N ainjes) ayj jou 1o Jaysym Jo uonedipul Sayimoul josejeguyiiMpapnioul | '9eg
pasn ag ued sued Jaylo ‘Z2-6€9 OSI
Buuysisioeleyn N 0 anbojejeo ay} ulyym pasn (s)abenbue) BueTieo abenbue| | ‘geZ
jueldwoo-| 0L16} OSI Yyim saiidwoos anbojejed
jueldwod Jou-Q ueajoog L le) aJnjea} pajio 8y} Jou JO JaYdaym JO uolesipul apondwod aponaoueldwod | ‘peg
108[qo
Buiouaiasel
wouj
(uo 80UB1IN220
newuojujluauo) gw) | wnuwixew 108[qo Buloualajel wouy uonduo
8EZ-¥€Z saul sse|D payoadsg asn uonipuod/uonebiqo asn | enbojejes ainyesy) ayy BulAjnuapl uonewloul 20s9(1eD194 | segenbojeienainiead QN | "€€2
jo8lqo
Bulouaiasal
wouj
99U81IN220
(erepelsN- an) wnuwixew 108[go Bulouaiajel woly
sse|) payebaibby asn uopipuoo/uonebiiqo asn 19SEjep B JO JUsju09 8y} Jo uonduosap ojujuod uoiewIou[IUBUOD AN | 2€2
92U31IN220
urewoq adfy ejeq| wnwixep | uonipuo) juonebilqo uonluyag| owenN Joys aweu ajoy / sweN
oL’V m;:m_n_ ul UMmoys |spow AN °
Amco_an__._omm_o wmw._m;oo pue w:mo_wuwo alnjead wmvs_o:_v uoljewliojul jusjuo)d gz'd
J9)oWe
Jediuiodaurianbiigo
(y°2°2°9) wuodauitenbigo an uofeIo0ssy Z le) wiod aul| enbijgo ayy Buiquosap siejeweled slediduqo ewleu ojoJ ‘Lee
J9)oWeled
yinwize yinwizyaurjanbiiqo
(g72°2°9) yinwizyaurjenbiigo™ an uone1oossy L le) aul| enbijqo ay} Buiquosep siejoweled |  siedizyulqo -ewleu ojoJ '0€g
uiblo uonoaloud ay) je aouelsip |enjoe
ay 10} Buieoss 4o uonendwods Aq dew e woly uibuol
|jeay |jeay L le) paule}qo aoue)sip e Buionpal 1oy Jaldinw 10.doe4[os | j08loidiviooe4seos ‘622

SLL6l SIA/OSI




19

pansesal sybU |1V — 0002 OSI ®@

soh-| a|qe|leA. S| UoljelWIojul Neasay Aligepe
ou-o uesjoog 3 0 uopelqijed jou Jo Jaydaym jo uoljesipul Ayujisiguy | Ayuoiewojujuoiolsiqul | "¥Gg
SUO0[}091100
soh-| uofelqijeo BISWED JO) MOJE YOIUM d|qe|ieAe Aligejieayuol
ou-0 ueajoog L o) aJe SJUBJSUOD JOU JO JBYJBUM JO UOIEDIPUl | AyU[[eDWED | JewlojujuofelqiieDelawed | "eGg
s|qe|ieAe s| Jonpoud
elep pJepuels pajeiqied Ajjeoujowolpel
soA-| ay) Buizessuab 1oy uonewIOUl UOKBI]IED Algejieay
ou-0 uesjoog L 0 olJoWOIpE) BY) JOU JO ISYIBUM JO Uoieoipul | AylegleDpel | elequolelqiie)ouiawolpel | 'z2se
soh-| abewi ay) uodn pawiopad usaq sey
ou-0 ueajoog L o) uone|nbueL} Jou Jo Jayjeym Jo uofeslpul pujue) Joyeoipujuonenbuel | "Lz
abew
8y} uo pawiopad s8[9A2 uoissaldwod Aue
Jabayu| Jabayu| L o) Ass0| JO JaqWINU By} Jaquinu 8y} Jo JUnod | uenpuandwd [ npuolelausguolssaldwod | *0GZ
paidde usaaq sey jey} buissaosoid
(z'22°9) <<a@dA1ElIRO>> oljPWOo0ab pue dujBWOoIpel JO [9A9)
Jaynuap| AN sse|n L [o) ay) saynuapl jey) apod s Jonquisip abew apHdAoud apo)jenabuissadcold | 612
JusIxe
|eneds ay} jo abejusolad e se passaidxe
0‘00L — 0°0 |jeay L le) ‘spnojo Aq painosqo joselep ay) Jo eale | 184A0DPNOO abejualadlonodpnolo | 'gye
(z'2'7°9) <<adhLereg>>
Jaunuap an sse|n L [o) Ayjenb abewi ay) sayoads | spopnpbewl apodAnenpabew | "z
(91°6'9) <<1s118p0D>>
apoduonipuodBuibew | gy sse|D L le) abewi ay) pajoaye suonlIpuod puopbew uopipuopbuibew! | 9yZ
abewl ay} Jo |ax1d a13uad 8y} 0} 19jaJ ‘BOINaP
Buluuess e woly sabewi 104 ‘uaye} si abewl
Y} dwWi} 8y} Je YHUou anJ} Wolj dSIMHI0[0
09€ —00°0 eay 3 [¢] soa160p Ul painseaw yinwize uogeujwn|jl Buvizy|il| 8jfuyyinwizyuoneuiwniit | "Gy
abewl ay)
10 |oxid a13ua9d ay} 0} Jajal ‘@oInap Buluueos
e woJj sabew| Jo4 ‘9oeuns s yue3 ay}
yum 1ybis jo auil [eando ay) Jo uolossIalul
1e aue|d 196.1e) 8y} WOI) 9SIMYI0[0
06 — 06- leay L le) saalBap Ul painseaw UOIIeAS|d Uoeuwn|jl Buyas(3||l | ebuyuoneAs|quoneuwN||l | "vg
108lqo
Buiouaiael
wouy
(uond 90U8.1IN200
11osagabelsanod aiN) wnwixew asn
2v2-L¥Z PUB GGZ-y1g Seul sse|D paiioads asn fe) 104 Ajigeyins s,abewi ue Jnoge uonewlojul osaqbw uonduosagebew| an | ‘vz
an|eA Juswainseaw uoisuswip
(1-8°z'g) uoisuswigabuey an sse|D N o) ||99 8y} JO SUOISUBWIP 8Y} UO UOIIBWIOUI wigAod :aweu 8joy | ‘zve
(z1°5'9) <<1s18p0D>> anjeA
aponadA]usjuopaberanod Qi sse|n L N 1190 8y} Aq pajuasaidas uonjewloul Jo adAy dA]usyuoo adAuauo9 | "Lz
(¢'7'g) <<Ssepen>> an[eA Juswainseaw
adA | plooay sse|n L N ay} Aq paquosep anguiie sy} jo uonduossp osaQne uonduosaegainguie | "ovg

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

29
0197 JO anjeA
|leay leay L 0 |19 e 0} Buipuodsauiod anjen [eaisAyd ay) josyo Josyo | "J9z
an|eA |82
leay leay L 0 ay} 0} paiidde usaq sey yolym J0joe} 9|ess oB-|0S Jojoe4aleas | ‘99z
ejep pub
J18b8yu| Jabayu| L 0 8y} Ul SanjeA [eouaWINU 8)819sIp JO Jaquinu pel5suo) uoljepelHsuo} | ‘Gz
Joxid yoes jo pueq yoes ul
an|eA ay} Joj uonejuasaidal passaidwooun
19633U] Jab8yu| L 0 8y} Ul s}iq Juediiubis Jo Jaquinu wnwixew [eAJadsiq anjepJadsig | ‘$92
1saybly
leay leay L 0 ay) sl asuodsal ay) yoiym 1e yjbusiaaem dsoyyd asuodsayyead | ‘€9z
Jpapinoid anje\xew passaidxa
(¢ ¥°g) ybuawon SSe|D L JOo anjeAulw / D aJe syjbusjoAem JOSUBS YDIYyM Ul Sjun Hunea syun | 'z9z
pueq
pajeubisap e uiyym Buijos)joo jo ajqeded
leay leay L 0 S| Josuas ay) jey} yibusjaaem }sapoys [eAUIW anjeAulw | "L9Z
pueq
pajeubisap e ulyym B6uijos)joo jo ajqeded
leay leay L 0 sI Josuas ay} jey} yibusjanem jsabuoj leAxew anjeAxew | ‘09g
jo8lqo
Bulouaiael
wouy
(u 90U81IN200
oisuswigabuey an) wnwixew 193[qo Buloualajel wouy wnJjoads onaubewoos|e
8G¢-/SG¢ pue /92-09¢ s8ul Sse[Q payloads asN uonipuoo/uonebqo asn 8y} ui syjbusjonem jo abuel pueg pueg an | '65¢
an|eA Juawainseaw
19} 9914 Buuysisioeieyn L [o) 11992 e jo abuel ay} Jo uonduosap diossquip Joyduosep | 'gGz
sojelado
JOSUSS B yolym uo syjbusjanem jo spueq
(8'¥'g) sweNJaqwa|y SSe|D L 0 10 saouejsul sayuapl Ajanbiun jey) Jaquinu dlbes Jaiuap|aouanbas | */Gz
108lqo
Bujouaisel
wouy
(uond 80UB1IN220
11osagabelsanod aiN) wnwixew 199[qo Buloualajal wouy anjeA Juswainseauw |99 e Jo
8Gg-/Gz saulq| sse|D pajebaibby asn uolnipuod/uonebliqo asn | uoisuawip yoes Jo abuel sy} Uo uolew.oul wigabuey uoisuswigabuey A | ‘952
(uonewlojul pueg sapnjoul) uorjew.aojul uoisuawip abuey 1'g'z'g
soh-| d|ge|leAB S| UOIJBLUIOUI UOI}O31I00 Ajngejea
ou-Q uesjoog L 0 uoljellage Sua| Jou J0 JBYIdYM JO UOIEDIPUl | AYUJISIJSUS| | YUOIBUIIOMU|UOILOISIQSUD) | "GGZ

SLL6l SIA/OSI




€9

pansesal sybU |1V — 0002 OSI ®@

Jonguisip sy wouy
paule}qo S| 924n0sal B Yoliym Aq elpaw pue suondQJeisuel)
(1'01°z'g) suondoJuaysues] leubiga an uofeloossy N o) sueaw |e21UYo9) Jnoge uoljewloul sapinoid | sdouelisip :aweu 8joy | ‘g2
(z'01°z'9) Joinquisia” aw uopeoossy N ¢} Joynquysip 8y} Jnoge uofyewojul sepiroid JoynqLisip JojnquLisIip ‘swWeu 8joy | 2.2
£PaIuBINOO0P JOU Jewlo
Jongnsip ioinquisia- an paingussip eq 0} ejep jewo4uonnguisip
(e'01°2'g) 1ewio4 A uoneIoosSsy N /D 8y} Jo jewloy ay} jo uonduosep e sapiroid jewlo4isip ;aweu 8joy | "112
jo8lqo
Bulouaisal
wouj
99U81IN220
(eyepelsN” An) wnuwixew 108[qo Burousisjel woly 821nosal ay) buluieqo Joy suondo
€l2-L/g seurl| sse|D pejebaibby asNn uoyipuod/uonediiqo esn pue jo Jojnquisip 8y} jnoge uoljeullojul quisia uonnquysia A | "0/2
92U31IN220
ulewoq adA) eyeq| wnwixep uonpuo) / uonebiqo uoniuyag| oweN Joys aweu 3|0y / dweN
Z1'V ainbBi4 ul umoys |spow JAN e
uonew.oyul uonquisia 01°2'g
(z'c'9) <<odA]eleg>> payio anbojejed
uoneyd 19 sse|n N N jeAespod ay) 0} 8oualsjal olydelbollqiq 101enuod | uoneynenboleienielelnod | “goz
jo8lqo
Bulouaisel
wouy
99U8.1IN220
(eyepeld\N” an) wnwixew 193[qo Buloualajel wouy pasn anbojejeo BTN
69z duI7| sse|D pajebaibby asn uolipuooy/uonebiqo asn |eAespod sy BuiAjuspl uonewsoul JoYieDuod | @yanbojejepjelesnod anl | |89z
92U31IN220
urewoq adfyejeq| wnuwixep | uonipuos /uonebiqo uonluyag| owepN uoys aweN

GLL6l S1A/OSI

L1V 24nBl4 Ut umoys [spow TN

uonjewojul anbojejed jeAeayiod 62’9




pansasal sjybu |1 — 0002 0S| ®@

9
J0Inquisip ay) Aq pasn eipaw pue sueaw suondQJajsuel ] Jonguisip
(1'01°2'g) suondouaysuel] enbig A uofeIoossy N le) |eoIuyo8} 8y} Jnoge uolewloul sapiroid ueu| lo)sip ;aweu 8joy | "€82
¢ pajuswnoop
10U Jewlo4uol
ingulsip uonnquisia- aw Joynquisip ayy Aq jewuo4.oinqgLisip
(01°Z'gQ) rewlo4 AN uoleI0SSY N /D pasn jew.o} 8y} Jnoge uoljewlojul sepiroid | JewI04I0)SIp ‘aweu 8joy | 'z8z
UOEWIOJUI ©8) pUB SUONONIISUl
(goL'z'Q) pajejal pue ‘pauleiqo aq Aew 82inosal $S900.1dJ8piQuonnguisip
$S9001449pIOpIepUBIS AN uoeIoSSY N o) By} Moy Jnoge uolewloyul sapiroid | 21dpiQIoisIp ‘aweu 9joy | 182
(z'9) <<adAleleg>> aASNEYXe a( Jou paau isi| SIY| ‘paulelqo
Aueds|qisuodsay |D sse|n L N aq Aew soinosal sy} woym wouly Aued JuoDlIo)sIp 1o0BUODIOINGLISIP | "082
108[qo
Bulouaiasal
wo.y
90UB1IN220
(uonnquisia aw) wnuwixew 108[go Bulouaiajel woly
£82-08z saul| sse|D psjebaibby asn uolipuog/uonebiiqo asn Jojnqusip 8y} Jnoge uonewsoul Joynquisia Joynquisia_ an | ‘622
uonew.ojul JoyNqLIsia Z'0L'Z'g
(yoL'z g) <<adA]elea>> paule1qo 8q Ued 82In0sal 8y}
wnipsN”_ an sse|D I 0 UOIYM UO BIPSW 8UI0 JNOGE Uolieuloju pspauryo auyo | 'g/z
(y'z'e'9) <<a@dA]eleq>> paule1qo 8q UBD 821n0Ssal 8y} Yolym
20In0saYBUIUO 1D sse|n N le) WI0J} S92JNOS BUIJUO JNOGe UOBWIOUI 2Jgaulquo auruo| "2/2
0°0 < SI 8zIS Jajsuel} ay |
‘sa)Agebow ul pessaidxs ‘)ewlo) Jajsuel}
00 < |jeay L o) payioads ayj Ul Jiun e Jo 8IS pajelwsa azIgsuel} azigJiejsuel) | ‘92
8|gejieAe si ejep yolym
1X8) 9814 BuLygieioeleyD L le) ul ‘018 ‘seale olydelBoab ‘siake| ‘sa| 1s1gOsyun uonNgUISIQIOSHIuUN | "6/2
108[qo
Bulouaiasal
wouj
(101nquisIq" an 90U81IN200
pue uonnguisia- an) wnuwixew 108[qo Buloualajel wouy JOINQUISIP 8y} WO} paule}qo Si 891n0sal s
8/2-GJz saur| sse|D pajebalbby asn uopipuoo/uonebiiqo asn e Uyolym AQ eipaw pue sueaul |eoluyos) sdouel] 6iq | uondosaisueltenbid ain | vig

uonjewuoyul suondo Jaysueldy [e3big L'oL'z'd

SLL6l SIA/OSI




59

pansesal sybU |1V — 0002 OSI ®@

wnipaw a8y} Buisn Jo} sjuswaiinbal

X8} 9814 Burygieioeley) L le) 10 suoljewi| J8Y3o Jo uondiuosap 2JONpaW ajoNWNIpaW | /62
(61'6'9) <<IsI79p0D>>
apoDewlo{wnipsN~ A sse|n N fe) wnipaw ayj 0} 8jlUm 0} pasn poyjowl jewo4psw jewojwnipaw | '96¢
0'0< Jabayu| L 0 paliuapl elpaw 8y} Ul SWajl Jo Jaquinu JoAPBW SOWN|OA | "G6Z
X8} 9814 Bulysisioeley) L ¢pawawnoop Aysuap /9|  Ajlisuep Buipiodal 8y} 10} 8inseawl Jo syun | spunusqgpaw syunAususp | v6¢
00 < eay N [¢] papJ02a1 s| ejep 8y} yolym je Aysuep Aysusgpaw Aysusp | "g6z
(0z'G'g) <<isITepoD>> PaAIg0al 8q ued
apoDawWeNwWNIPaN~ AN sse|D L le) 90JN0SaJ 8} YdIYM UO WNnipaw ay} Jo aweu aweNpaw aweu | 'zeZ
108lqo
Bulouaiasal
wouy
20U81IN200
<<adA]ejeqs>> wnuwixew 108[go Bulouaiajel woly paINquUIsIp 8g ULd 82IN0Sa.
/62-¢6¢ saul sse|n asn uolipuod/uoiebiiqo 8sN | BYj YdIym Uo eIpsw 8y} Jnoge uojeusoul wnipsy wnIPSN_ AN | “162
uonewJoul WNIPAN #°01°2°9
JeuwLo} Jonquisigiew.oy
(z'01°z°g) Joingusia_dw uopeloossy N ¢] $.JOINQUISIP 8y} INOGE UOjewIojUl SBPIA0Id }sigiew.o} ‘alieu 8joy | "06C
paldde usaq aAey senbiuyosy
uoISsaI1dwod YoIiym 0} $824nosal puedxa
10 peal 0} pajidde aq ues jey} sassaooid an
X8} 9814 BuLysieioeleyD L le) Jo swyjoBie Jo suollepuswiwogal | yos ] woags|y | biuyos | uoisseidwoossqaly | "682
jew.oy ay} jo uoneoyoads
X8} 9814 Bulygieioeley) L le) jonpoud Jo ‘sjiyold ‘}osgns e Jo saweu 2adg)ewloy uoneoyoads | ‘g8z
w
X8} 9914 Bunysialoeleyn L le) UOISIaA JewWlo) 8y} JO Jaquinu Juswpuswe | NNPpWylewloy JaquinNjuawpuawe | "/8g
X8} 9814 Bunysialoeleyn L N (*01@ “Jaquunu ‘ajep) Jewlo} 8y} JO UOISIDA JaAJBWIO) UOISIaA | "982
X8} 9914 BulysieioeIRyD L N (s)jew.loy Jajsuel) elep oy} Jo dWeu |  sWeNIew.Io) aweu | ‘g8z
jo8lqo
Bulouaiasal
wouj |[UUBYD UOISSIWSUERI) 10 901A8p abelIo)s
(uoneoynuap|” an 90U81IN200 ‘abessaw ‘a|i} ‘pJodal e ul s}93(qo ejep Jo
pue uonnguisia- an) wnuwixew 108[qo Buioualajel wouy | uonejussaidal ay) sal0ads jey) 1onASuod
062-G8Z saul| sse|D pajebalbby asn uopipuoo/uonebiiqo asn abenbue| Jeyndwoos ayy jo uonduosap jewLo rewuod4 A | '¥8g

GLL6l S1A/OSI

uoneuLojul jewio4 €0L°zc'9




pansasal sjybu |1 — 0002 0S| ®@

99
ejep oiydeiboab aquosap 0} palinbal uo
(Lirza) SIYdIYm ‘GL 6L OSI Ul punoj jou Juswale RewJojujjusws|3papusixs
uonewJoujuswa|gpapuaix3 AN uofe1oossy N le) ejepejaW mau e Jnoge uoljeuwllojul sapiaoid ojujo|gxe ;aweu 8joy | "s0¢e
SJUSWS|d Blepe}dW MaU ||e Joj Uoleuwlloju|
"SjUBWIaId BjepeoW Papudlxe ay)
(yz'e°9) <<adA1ElIRO>> pue aweu ajiyoid Ajlunwiwod ay} buluieyuod
904N0SaYBUITUO” 1D sse|D L o) $92JNOS BUI|-UO JNOge uolewlojul SOYUQIXd | 92IN0SOYBUITUQUOISUBIXD | “H0E
108lqo
Bujouaiael
wouy
90U81IN200
(eyepeld\N” an) wnwixew 199[qo Buloualajel wouy uojjew.o
GOS-70g saulq| sse|D pajebaibby asn uonipuod/uoneblqo asn | suoisuaxa ejepelaw BuiquUosap uolew.Ioul OJUIIXTPIN | Jujuoisuaix3elepels|N d | "€0E
92U31IN220
urewoq adfy ejeq| wnuwixep | uonipuo) /uonebilqo uonluyag| owenN Joys aweN
(9 w;:m_n_ ul umoys |spow AN °
uoljewojul uoisualxa ejepeld|N Li'z'd
18pIo
X8} 9814 Bunysialoeleyn L le) ue jo Buyjiy 8y} 1o} swi} punoseusny [eo1dAy uin] pio punoseuiny | "zos
Joinquisip ey Aq papiaoid
X8} 9814 Bulygieioeley) L le) S9OIAIBS pUB SWS) ‘suoljonJisul [eJouab Jsujplo suononsisujBuleplo | *L0g
a|qe|iene
(zv'g) swiLeleq SSe|D 3 (0] a4 ||Im Josejep ay) usym awi pue ajep | wljgavueld | swilsjega|gelierypauueld | '00g
(Lizy
OS] ul payioads se) syun Azejouow apnjou|
X8} 9814 Bulygieioeley) L le) "90In0sal 8y} BuineLyal 10} SULIS) pue sos) s994sal s99} | "'66¢
jo8lqo
Bulouaiasal
wouj
99U8.1IN220 uofjeWwIoUl 93} PUE SUONONIISU|
(Joynguisiga am) wnuwixew 108[qo Buioualajel wouy paje|aJ pue ‘paAledal Jo pauleiqo aq s
20€-66¢ Saul|  sse|D pajebalbby asn uopipuoo/uonebiiqo asn Aew 801nosal 8y} YoIym Ul SAem uowwod |  20idpiQuels | seooidispioplepuels ain | ‘862

uoijew.oyul ssasoid J9pio piepuels 601'z'd

SLL6l SIA/OSI




L9

pansesal sybU |1V — 0002 OSI ®@

(z'c'9) <<odA]elRQ>>

JUBWSe papusixe ay}

Auedajqisuodsay |9 sse|n N N Bunealo uoneziueblio Jo uosiad ay} Jo sweu 0IS9|JIXd 20Inos | '6LE
X8} 9814 Buiysisioeley) N [e) JusWad papusixa ay) buiyeslo 1o} uoseal ICNEERG) aleuones | ‘'gLg

Saljjua pue sjuswa|d Bunsixa Jayjo o}
X8} 9914 Bunysialoeleyd L N S9)elal JUBWS|d PapudIXa ay)} Moy saloads a|nyo|3xe ani| /LE

‘(s)juswale ejepelawl

papua)xa JBY}0 JO (S)judwale ejepelowl

pJepuels aq Aew (s)aweu ay] “leadde

Aew juswale ejepe}daw papuaixa siy}
X8} 9914 Bunysialoeleyn N N yolym Japun (s)Ajjua ejepejaw ayj Jo sweu | ju3iedalJixe Amuziusied | ‘gLg

¢ UdWI|31s!II3Poo,
Jo ,uonesawnua,

¢ 1sI|9poo, JUSWISIS PapUBIXd

X8} 9914 Burygieioeley) L jou adAjelep /D 8y} 0] paubisse aq ued jey} senjeA plleA | [eAwoga|Jixe anjeAulewOp | "GLE
¢.Juswa|31sI|9poo, 1o

Jonesswnus, ‘,)sI[9poo, juswale
Jabajul Aue Jo N Burygisioeley) L jou adAjelep /D papus)xe 8y} JO 82UBLINID0 WNWIXeW 20XNO|TIXe aouaINddQWNWIXeW | "#1¢

(e1'59) juswald papus)xa sy} ul papiroid
<<1sI78poD>> aponadAieled” an sse|n L N an|eA Jo puIy 8y} saunuspl Yoiym apoo |  adA]ejeqgs|e adAlelep| €Lg

¢.Jeuonipuo), Alojepuew s| Juawad
X8} 9814 Bunysialoeleyn L = uonebiqo / D Papua)xa 8y} Yolym Japun UoHIpuod puoDa|3ixd uonIpuod | 'ZLe

¢ Juswa|3}sI|epoo, 1o
(12°'5°9g) <<uonessWNUE>> Jonesswnus, ‘,1sI[8po9,

apoguonebilqo”an sse|D L jou adA1elep /D Jusws|d papusixe ay} jo uonebiiqo gooIFxe uonebyqo| “11¢
xo} 9.4 SEIREIE ) 3 N juswia|d pspusixa ayj jo uoniuiep jega|Igxe uoniuyep | ‘0Le

¢,.JUaWa|31sI|9po9, juswale
J8b68)U| J8bayu) L adAleepsi/ 0 papua)xe 8y} 0} paubisse apoo JIBIp 881y} | BpoHwWoIxe apoulewop | ‘60g

pasn aq Aew spoyjaw Joyio 310N “TNDS

¢ Juswa|3)sI|apoo, 10 JINIX SE yons poyjew uonejusws|duw
X9} 9914 Buuysusioeieyn L lenb3jou adAjelep / O ue Ul 8sn JO} 9|qe}NsS W0} Joys | sweNHoySixa QweNuoys | "'g0¢
X8} 9814 BurysieioeleyD L N "JUSWIS[ BJepeloW PapUS)Xe BU) JO SWEeU |  SWEeNS|JIXe aweu| 208

jo8lqo
Bulouaiasal
wouj
(uonewuojujuo 90U81IN200 ejep olydeiboab
Isus)xgelepeidN- aN) | wnwixew 108[qo Buioualajel wouy aquosap 0} pasinbal S| Yyolym ‘GLL61L uonew.

6LE-20¢ saul| sse|D pajebalbby asn uopipuoo/uonebiiqo asn OS] Ul punoy Jou ‘Juswale ejepejaw Mau ojulo|Tx3 | oupusws|Ipapusx3 AN | '90E

GLL6l S1A/OSI

uoljew.ojul JuUsaWdld papuaixy 1112’9




pansasal sjybu |1 — 0002 0S| ®@

89
X8} 9814 Buliysisioeley) L N pasn ewsayos |eljeds ay} jJo sweu | sweNyosieds aweNewsyogeneds| "1eg
ewayos
X8} 9814 BuLysieioeleyd L N |enjeds sy ul pauep adA} e jo souejsul [goleds 18lqoeneds | -0gs
108lqo
Buloualiael
wouj
(yuswalddn 20U81IN200 (senqupe
sainqupyleneds @) | wnwixew 199[qo Buroualajel wouy |eneds se swes) uonjejuasaidal |eijeds
LE€S-0SE saul |  sse|n pajebaibby asn uonipuoo/uonebiigo asn | swes sy} yyum sadA) ainjes) Jo ssweu Jo 1s|| 1s1ndA11es 1siedAainjeaq AN | "62E
uojewuojul 3si| adA) aunjeaq4 L'ziL'z'9
jud
(zerza) sadA} ainyes} ay} Joj ewayds uoneoldde ayy wajddnganbolejenainiesy
juswalddngainquyyieneds  aw uofeloossy L o) ul seynquyie |eneds ayj) JNoge uoiewIou| dngjenies} :aweu 8joy | 'gze
|1} Juspuadap alemyos ewsyos uoneoldde 1ew.o
X8} 9814 Bulysieioeley) L le) 8y} Joj pasn jewlo} Juapuadap aiemyos | 1414Aegmsse | 4ajiJjuswdojorsgaiemyos | zs
9|1} Juswdoanap
Aeulg Aeulg L le) aIem)jos e se uaAIb ewsyos uoneoldde |Iny|  sjiIJAegMgse | ajiqiuswdojaaegalemyos | '9ze
ey
X9} 9914 Buuysisloeleyn L [e) solydelb e se uanlb ewayos uoneoidde |ny a|ijelose aji4soydesb | ‘gz
ey
X8} 9814 Bunysialoeleyd L le) 11DSYV ue se uaalb ewayos uoneosidde |ny 110Syse 110SYeWayos | ‘$ze
ewayos
X8} 9914 Bulygsieioeley) L N uoneolddy ul pasn abenBue| jew.oy Bueysose abenbBuejuiensuod | ‘€zs
NOERE buusisioeleyn ) N pasn abenbue| ewayds ayj JO UOBOLIIUSPI Bueqyogse abenbuejewsayos | ‘zze
(z'c'9) <<odA]1eleg>>
uoneyd 19 sse|n L N pasn ewsayos uoneoldde sy jo sweu aweNse aweu| “1g¢
jo8lqo
Bulouaisel
wouy
99U8.1IN220
(eyepeld\N” an) wnwixew 193[qo Buloualajel wouy 19Sejep ayj p|ing 0} pasn uojjew.o
gze-1ge saur|  sse|D pajebalbby asn uopipuoo/uonebiiqo asn ewsyos uolneoljdde sy} Inoge uonewlojul ojujyosddy | jujewsyoguoneoyddy AN | |0Zg
92U31IN220
urewoq adfyejeq| wnuwixep | uonipuos /uonebiqo uonluyag| owepN uoys aweN

1"V 2inBi4 Ul umoys [apou JAIN

uonewojul ewayss uonesiddy zir'z'g

SLL6l SIA/OSI




69

pansesal sybU |1V — 0002 OSI ®@

¢ pajuswnoop
jou Juswsa|3|elodwa}
pue juawsa|3o1ydesboab

108[qo Buuisyel ay}

JUSWa|J|BOIaA

(£71°€79) WaxgeoaA X3 UoIeI0SSY N pue uonduassp / O JO Jud)xa 8y} Jo Jusuodwod [ediudA sapiroid ETENETN ‘aweu 8joy | '8¢
¢,pajuswnoop
JOU JUBWIS|J|EDIUBA
pue jusws|3o1ydesboab 109[qo Buliayal ayy Jo juswa|3jesodwsa)
(z'17¢9) weixgjeiodwa] ™ X3 UOIJeIo0SSY N pue uonduosep / D Juaxd 8y} Jo Jusuodwod jeiodwa} sapiroid a|g3dway rowieu ajoy | "J€€
¢ pajuawinoop
JOU JUSWS|J[BDIHOA
(1°1°¢°9) <<1oensSqy>> pue juswsa|Jjesodwa) 108[qo Bulsjal ay) Jo Juaxa juswsa|3o1ydesSoab
wex3o1ydesbosny” X3 uoieI0SSY N pue uonduosap / O ay} Jo wsuodwod olydeiboab sapiroid a|3096 ‘awieu 8joy | ‘9
¢,pajuswnoop
10U JuBWa|J|eDIUaA pue
juawsa|Jesodwa) pue 108[go
X9} 9914 Buuysisioeleyn L juswa|3o1ydelboab ; 5 | Bunusjel ay) 4o} Jusixa [eJjodwa) pue [eneds 289X uonduosaep | "gee
1o8lqo
Bulouaiasal
wouy
82U81IN220
<<adA|ejeq>> wnuwixew 109[qo Buioualayel wouy juaixa |eJodwa)
8EE-GEE Sauln SSEID asN uoipuod/uonediiqo esn pue ‘|edluaA ‘[efjeds Jnoge uojjeulojul jusixy Juexg X3 | vee
92Ua1INd20
urewoq adf) ejeq| wnuwixepy | uonipuod /uonebijqo uoniuyag| oweN Hoys aweu 3|0y / sweN
GV 24nbi4 Ul umoys [spow NN ®
uoljewJojul jusix3y L'¢'d
uonjewojul adAy ejeq ¢'g
uonejuasaidal [eneds awes ay} yym sadAy 1sIedA ] ainjeaqay)
(L'zr'zg) 1smedAjainesd an uoIeI0SSY N N ainjes} Jo 1s1| 8y} Inoge uonjewloul sapiaoid | 1siadA]1es) ‘elweu ajoy | "ges
jo8lqo
Bulouaiasal
wouy
(oyujew 90U81IN200
ayoguoneonddy gn) | wnwixew 108[go Bulouaiajel woly sadA} ainyes} ay} 10y} juswa
£€¢ aul sse|D pajebalbby asn uolipuooyuonebiiqo asn | ewsayos uoneoidde sy ul seynguie |eieds dngpyieds | |ddngeinquiyieneds A | ‘Zes

GLL6l S1A/OSI

uoljewuojul Juswsajddns aynquye jenjeds z'zL'z'9




pansasal sjybu |1 — 0002 0S| ®@

0L
anjeA spniien
Buipunog yinos =< anje, apnyje] (yuou annisod) seaibap [ewioap
Buipunog YuoN ‘0‘06 => anjleA (e¥'9) ul apnyiie| ul passaldxa juaixa jaseiep
apnyze Buipunog YHoN => 0'06- a|buy 3 N 9y} JO Wl 8y} JO 8JBUIPIO0D ‘}SOW-Ulaypou 1gypou spnijepunogyyou | “/yE
anjeA spnjen
Buipunoq yuoN => anje/ apniie] (yuou anisod) seaibap [ewiosp
Buipunog ynos :0‘06 => anjeA (e¥'9) ul apnyie| Ul passaldxa ‘Juaixa jaseiep
apnyje] Buipunog yinog => 006" alfuy 3 AN 8yj JO Jlwi| 8y3 JO 8JBUIPJO0D JsouW-ulaynos 1guinos apnjiieTIpunoguyinos | ‘9y¢
(3sea annisod) saalbap |ewioap
0‘081 => enjep (evQ) ul apnyibuo| ul passaldxa ‘Jus)xa Joselep
apnyibuoT Buipunog 1se3 => 0‘08L- 3|buy L N 8y} JO JWI| 8Y} JO S}BUIPIOOD }SOW-UIS)SEd Jgises apnyibuopunogises | ‘Gp¢
(3sea annisod) saalbap |ewiosp
0‘081 => enjep (ev'Q) ul apnyibuo| ul passaldxa ‘Jus)xa Joselep
apnybuoT Buipunog 1S9\ => 0°08L- 3|buy L N 8} JO JiWI| Y} JO SJBUIPIO0D }SOW-UIS)SaM Jgisam apnyibuopunogisam | ‘e
1089[qo
Bulouaiael
wouly Adessadauun s| waisAs
4! 80UB1IN220 8]eulpio-092 ay) bulAyoads os aoualsjal
uax3oiydelbossy x3) | wnuwixew 199[qo Buroualajel wouy ajewixoidde ue Ajuo si siyl 310N X0
0¥E pue LyE-viE saul sse|D payioads asn uonipuod/uonebiqo asn 1osejep ayj jo uonisod oiydeiboab xogpugoas | gbuipunogoiydeiboss) X3 | "€y
apnybuo| 081 0} 081~ (ov'9)
apnyie| 06 0} 06- 199[90 NDO N N uobAjod Buipunog ay} Buluyep sjuiod Jo s}es uobAjod uobAjod | "zye
108[qo
Buiouaiasal
wouy
4! 80UB1IN220 (yuiod 3s11§ sejeoljdau juiod jse|) uobAjod
uax3olydesboasy X3) | wnwixew 108[qo Bulouaiajes woly | 8y} Jo saeulplood (A°X) Jo 18s pasolo ay} se
0¥€ pue gy¢ aul sse|D payoads asn uonipuod/uonebiqo asn | passaidxs ‘Jasejep ay) buisojous Arepunoq Ajodpunog uobAjodbuipunog X3 | "L¥E
juasald jou sI elep aiaym eale ue Jo
uoisnoul — | ejep ay} Aq paJanod eale ue sassedwoous
uoIsn[oxa — ueajoog L [o) uobAjod Buipunog ay} Jayjaym jo uonesipul | apoDadA]xe aponadA]usixa | "oye
109[qo
<<JoBJISQY>> Bulousaiajal
(quax woly
Jjelodwsa] [eneds X3 | 9oualndo0
pue juaix3 X3) wnwixew 199[qo Buloualajal wouy
ovg aull| sseD pajebaibby asn uonipuoo/uonebiqo asn josejep ay) jo eale olydeiboab JU8IX3099 Juajx3o1ydeiboas)” X3 | "‘6€E
uoljewliojul Juaixs o_r_QN._mOww L'rega

SLL6l SIA/OSI




L.

pansesal sybU |1V — 0002 OSI ®@

s|eosedojoay

‘sane 199} ‘sasow :sajdwex]
uoneuwloul
(¢ ¥'9) ybuawon Buusisioeiey) L N JUBIX [BOILAA JOJ PSN SHUN [ED1UDA INONMaA ainsesJONUN | 2GS
1oselep
leay leay L N BY} Ul PaUIBluUOD Jud)Xad [edIlan Jsaybiy [BAXBINMOA anjeAwNwWIXew | ‘9Gg
1oselep
leay leay L N 8y} Ul PaUIBIUOD JUSIXd |EJILSA }SBMO| [EAUINHBA anjeAwNWIUIW | "GGE
jo8lqo
Bulouaiajal
wouy
82U81IN220
(uaxg Xx3) wnwixew 193[qo Buloualajel wouy
8GE-GGE saul|  sse|D pejebaibby asN uopipuod/uonediiqo esn }9sejep Jo ulewop |EdIUaA JUBIXJUBA Jusixg|eolMoA X3 | #GE
uopjewIoUl JUDIXD [EDIUBA  €°1°E'T
(171°€°9) <<ioensqy>> juaxe |eljodwsa) pue |enjeds jusx3jeneds
wex3o1ydesbosny” X3 uoieI0SSY N N aysodwod Jo Jusuodwod Juslxs |eneds jedgxa ‘aweu 8fol | "£Ge
jo8lqo
Bulouaiasal
wouy
92U81INJ20
(yuaixgjesodwa] X3) | wnwixew 108[go Bulouaiajel woly sallepunog ]
1GE pue £G¢ aul sse|D paioads asn uonipuod/uonebiiqo asn | [eneds pue swiy/ajep 0} 10adsal yym Juaixe | x3gdwsa]jeds | usix3gjesodwsa | jeneds X3 | "gzse
(Gv'g) enmwind WL Sse|o 3 N Josejep ayj JO Jusjuod 8yj Joj swly pue siep dwa|xa jusixe | "L6¢
1o8lqo
Bulouaisel
wouy
80UB1IN220
(uaxg X3) wnwixew 1099[qo Buloualajal wouy josejep
1Gg au| sse|D pajebaibby asn uolipuooy/uonebiqo asn 8y} Jo Juajuod 8y} Ag pasanod pouad swny | jusx3dwa ] jusx3gjesodwa] X3 | "0SE
uoljewliojul juajxs _m._OQEw._. 2Lreg
eale
(z'2'z°9) 1ounuap| Sy SSe|D L N olydeiboab e yuasaidal 0} pasn Jayuapl pjoab Januap|oiydesboab | ‘gye
jo8lqo
Bulouaisel
wouy
G 92U81IN200
uax3oiydesbossy X3) | wnwixew 199[qo Buloualajal wouy sJalyiuapl u
0P€ PUE B¢ duIT sse|D) paiioadsg asn uolipuooy/uonebiqo asn Buisn eale ojydesboab ayy jo uonduosaqg 29s9oan) | onduasa@olydesbosny X3 | 'gy¢

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

L
9J9YMaS|d papJoal Jou S| Jey} uoljeyd
X9} 9814 Bunisieloeleyn L o) ay} 9)91dwo9 0} palinbas uoljewloyul Jayjo 1auDIayjo s|lejaguonelDlaylo | "0/€
yed e s| jasejep ay} ydlym Jo ‘joseiep
(g'2°c Q) <<odAelegs>> saueg |D sse|D L o) ajebaibbe Jo ‘saas ay} Jnoge uonewlojul | salvSleselep sales | "69E
(¥'5°9) <<isI1®poO>>
apoQwio4uoneussaid | sse|D N 0 pajuasaidal s| 821n0Sa Y} YdIYm Ul Spowl wio4said wio4uonejussalid | ‘g9¢
90In0Sal dU) o}
(z'€'9) <<adA1ElEa>> a|qisuodsai s| Jeyy uoneziuebio Jo [enpiAlpul
Aueda|qisuodsay D sse|D N o) ue Joj uoljewlojul uolisod pue sweu | Apeddsayio Aueda|qisuodsaypayo | “/9¢
(NSN) JequinN %203g [euoieN
‘(Ddn) @po9 1onpoud |estoniun :odwex3
X3} 9914 Bunisieloeleyd N o) (@) Joyi3uapl anbiun ay} Jo w0} 8ouUdIBB) adA1po adAJaynuapl | "99¢
(NSN) JequinN >203}S [euoieN
‘(0dn) 8po) 1onpoud [esseAlun :F1dNYX3
X3} 9914 Bunisieloeleyd N o) 90IN0SaJ 8y} Jo} Jaypuapl anbjun po Jayyuspl | 'gog
(z'v'a) orea sse|n 3 [¢] uopipe ayj Jo 8jep sjegp3sal ajequonips | "¥9¢
X3} 9914 Bunisieloeleyd L o) 90IN0Sal Pa}I0 dY) JO UOISIOA p3sal uonipa | ‘'€9¢
<<adA]eleqg>>
(e'zeg)aea 1o sse|D N N 90IN0Sa. Pa}Id By} 10} d)ep 92UBISY8. ajeqjoysal ajep | "zo¢e
PHOM 8U} Jo HEeyD [enbiq,
10} 9|31} 8AljeUIS)E UB SB ,ADJ, :9|dwex]
‘UMOUY S| UOIJBWLIOJUI PaYID BY} YoIym
X3} 9914 Bunisisloeleyd N o) Aq sweu abenbue| Joy}o JO SWeU Hoys ENTRMVAEY afjLojeusdye | "L9g
X8} 9914 BuLysialoeleyd L N UMOUY| S| 82JN0SaJ Pajd ay} ydiym Aq sweu afLsal ap | "09g
108[qo
Buiouaiasel
wouy
99U8.1IN220
<<adA|ejeg>> wnuwixew 108[go Bulouaiajel woly
€/€-09€ saul sse|D asn uonipuod/uonebijgo asn 90UBI8J8) 92IN0SAI PSZIPIEPUE]S uoneyn uoneyd 9| '6se
92U31IN220
urewoq adA) eyeq| wnwixep | uonipuo) uonebiqo uoniuyag| owenN Joys aweu 3|0y / dweN
91V ®‘_3m_n_ ul UMmoys [spow AN °
uoljewiojul Aued m_n_mcoaww._ pue uonjeyln ¢g'¢'g9
painseaw aie sanjeA
UO[EAS|D WNWIUIW PUB WNWIXEeW a8y} yoiym wnyeq|eoidan
(6'v°9) wnieqesiap OS uofjeloossy L N wouy ublo sy} Jnoge uopewlojul sapiroid wnjequaA ‘owleu ojol | "gGe

SLL6l SIA/OSI




€L

pansesal sybU |1V — 0002 OSI ®@

pasn ag Aew sped Jayjo ‘€-991L€ OSI BuLysieloeleyd L le) ssalppe [eoisAyd ayj jo Al3unod Aunoo Aunoo | "ggg
X8} 9914 BuLiysialoeleyd L o) apo92 |ejsod Jayjo Jo d|Z aponsod apo)|eisod | 8¢
X8} 9914 Bulysiaioeley) L [e) uoneoo| ay} Jo aouirold ‘eje)s ealyulwpe ealyaAlessiuiwpe | ‘€8¢
X9} 9914 buusisioeleyn ) [e) uoneoo| ay} Jo Ajo Ao Ao | "zgse
(v xouuy ‘08111 OSI Ul
X8} 9814 BulygieioeleyD N le) paquosap se) uoljedo| 8y} Joy dul| Ssalppe wiodiep wiodAieniep | "L8¢
jo8lqo
Bulouaiasel
wouj
99U81IN220
<<adA|ejeg>> wnuwixew 108[qo Buioualayel wouy uoieziuebio
98¢-18¢ saul sse| asn uoppuod/uonebiiqo asn JO [enpIAIpul 9]gisuodsal 8y} JO Uoled0| ssalppy ssalppy D | "08€
uonewJoyul SSaIppy  1'2°€’'d
(g'5'9) <<isI@p0D>>
apon9Ioy D sse|n L N Aped sjqisuodsal ay} Aq pawiopad uoiouny ajol alol| '6.¢€
(z'z'€9) <<odA1ElEQ>>
J0BU0D D sse|n L le) Aued s|qisuodsal ay) Jo ssaippe ojupundi 0ju|}oeuod | "8/
¢ payuawnoop
jou sweNuonesiuebio
X8} 9814 Bulygsieioeley) L pue sweN|enpIAIpuUl / O uosiad ajqisuodsal sy} Jo uonisod Jo ajos aweNsoddi aweNuonisod | “7/¢€
¢ paawnoop
J0u sweNuolsod
X9} 9914 Buuysusioeleyn L pue aweN|enpIAIpUl / O uonjeziuebio a|qisuodsal ay) Jo sweu aweNbBiOds aweNuonesiuebio | ‘\9/¢
¢ payuawnoop
jou sweNuonisod pue Jaywiep e Aq pajeledss oy} ‘oweu usalb
X9} 9914 Buuysusioeleyn L aweNuonesiuebio / D ‘aweulns -uosiad ajqisuodsal 8y} Jo sweu aweNpu|di SWeN|enpIAIpUl | "G/€
109[qo
Bulouaiasal
wouj
20U8.1IN200 19Sejep 8y} Yim pajeioosse suoljezjueblo
<<adA|ejeg>> wnuwixew 108[qo Buioualayel wouy pue (s)uosiad ‘Yyum uoledIuNWWOD
6/€-G/€ saul sse|n asn uolipuoo/uonebiiqo asn 10 sueaw pue ‘Jo uolneosynuapl Aueddsay Auedajqisuodsay 1D | ‘1€
X8} 9914 Buliysieioeley) L [e) JaquinpN |elag pJepuels [euoijeulaiul uss| NSSI| €/¢
X8} 9814 Bulysialoeleyd L [e) JaquINN 3oog plepuels |euoljeulajul ugsl Nasl| zze
pa}Io 82Inos
8y} Je a|gejleA. ale SaWwn|oA Jeym jnoge
UO[EWIOJUI Y}IM PauIquIod ‘A|SA1}03]|00
$8lI8S € JO sjusws|s sayuapl ol 310N
X8} 884 Buiygisioeleyn 3 6] 8jou sBuIp|oy Yym B[} UOWIWOD 8311102 SNILBAID8|I0D | "L /¢

GLL6l S1A/OSI




pansasal sjybu |1 — 0002 0S| ®@

v.
(z'g @) <<i1s11epoD>>
aponadAlereq 1D sse|n L N 2)ep aouslayal 1oy pasn uaaa | adA]ejeqlel adA19iep | ‘G6E
(z'v'9) @1 sse|n L N 90IN0Sa. Pa}Io BY} 10} 8)ep doualvjal ajeqal a)ep | ‘¥6¢
jo8lqo
Bulouaiajal
wouj
99U81IN220
<<adA | ejeg>> wnuwixew 108[go Bulousiajel woly
GBE-16E Saul sse|D asn uopipuod/uonebiigo asn |} 8qUOSBP 0} PASN JUBAS pue S)ep 9oUdIBd) ajeq a)eq 10| ‘¢6¢
uopewuojul sjeq  £Z€'g
uofneziuebio Jo |enpiAIpuUl 8y} JOBIUOD O}
X8} 9814 Buysialoeleyn L le) Uaym Jo moy uo suononijsul |eyuswsaiddns Jsupuo SUOI}ONJISU|}OBIUOD | "ZBE
[enplAlpul
Jo uoneziueBio sy }0BUOD UBD S|enpIAIpUI
X9} 9814 Bunysialoeleyn L le) uaym (auoz awry Buipnjoul) pouad awiy SINOH}UD 90IAIBS)OSINoY | "LBE
(y'z'e°9) <<odAlElEQ>> uoneziuebio 1o [enpIAIpuUl 8Y} }0BJUO0D
90Jn0SsaYaUIUO” 1D sse|D L le) 0} pasn aq Ue9 ey} UOIJeWIOjUl dUI|-UO | S8YaUlUQIUD 92IN0SaYAUIUO | "06E
(1'z€9) <<adh1ereg>> pa3joeju0d 9q Aew |enplAlpul o uoneziueblio
ssalppy 1D sse|n L le) 8} YoIym Je ssaippe |lews pue |eoisAyd SS2IPPYIUD ssalppe | ‘68¢
(9'2°¢'g) <<edAeleQ>> pa1oeu0o aq Aew [enpialpul Jo uoneziuebio
suoydsjg] 1D sse|n L le) 8} Yolym je slequinu suoyds|s} auoydiuo suoyd | ‘gge
108lqo
Bujouaisel
wouy
90U8.1IN200
<<adAelea>> wnwixew 199[qo Buloualagal wouy | uoneziuebio Jo/pue uosiad a|qisuodsal ay)
26£-88¢€ saul sse|n asn uopipuoo/uonebiigo asn | Yum JoeU0D ajgeus o} palinbal uojewloyul 10BJU0D eU0D 1D | 288
uonewJoyul JoRUO0Y  Z'Z'E'd
|lenpiAlpul Jo uoneziueblo ajqisuodsal
X8} 9814 Bulygsieioeley) N le) 8U} JO X0g|lew 21U0.}08| 8y} JO SSaippe ppvIiene SSaIppY|IBNOIUCIO8|D | "98E

SLL6l SIA/OSI




G

pansesal sybU |1V — 0002 OSI ®@

paysiignd sem s|oiue oy}

X9} 9914 Buuysieloeieyn L 0 uoneolgnd ayy jo sabed yoiym uo sjiejop abedue abed | '90¥
sallas
X8} 9914 Busisioeiey) L 0 8y} Jo anssi ay} BuiAyuspl uonewsojul pIssI uoneoiuaplanssi | "GOy
Jed e s| }asejep ay} yoiym
1X8) 9814 Buuyglsloeieyd L 0 10 ‘Jasejep ajebalibbe Jo ‘salas ay} Jo aweu aweNsalas aweu | 0¥
jo8lqo
Buiouaiasal
wouy
82UB1IN220
<<adA|ejeg>> wnuwixew 108[qo Buioualayel wouy sbuojaq jaselep e yoiym o} ‘1aselep
90%-0¥ Saul SSE|D asn uonipuooyuonebiiqo asn |  ayebaibbe Jo ‘sauas ay) Jnoge uonewlojul | salaglaseleq sauas |10 | ‘eov
uoljewojul salldg G'z'¢'d
(£'5'9) <<1s1@p0D>> 551n0Sal
apojuonoun4auruQ |9 SSe|D L 0 auluo ay} Aq pawJiopad uonouny oy 9P joun4io uonouny | "zoy
S90p/S| 92IN0S3I
1X8) 9814 Buuglsioeieyd L 0 auljuo ay} Jeym Jo uonduosap 1xa} pajielap 2s9(J0 uonduosap | “L0¥
X8} 9914 Busisjoeiey) L o) 92IN0S8J SUIjUO 8y} JO SWEU aweNJo sweu | "00¥
90IN0Sal dUIUO By} Y)IM pasn
1X8) 9814 Buuygisloeieyd 1 0 aq ueo jey} ajjold uoneoijdde ue jo sweu a|joiddde a|joiduoneoldde | ‘66¢
X9} 9914 buuisusioeleyn L [e) pasn aq 0} |020}04d UOI}OBUUOD |09030.d [0o0joid | "g6€
1 L. Z0J0S|/oU" NI} MMM//:d]Y
(9502 D4y 4131 Se yons awayos bBuissaippe Jejiwis
8c/104Y 4131) JO SSaJppe J0}ed07 82IN0Say WIojiUN €
T8N SSe|D L N Buisn ssaooe aulj-uo Jo} (SSaippe) uoiieoo| abeyul| abexull | "268
jo8lqo
Bulouaiasal
wouy paule}qo aq Ued sjuswa|e ejepelaw
90U81IN200 papualxa pue aweu 9i301d AJunwwod
<<adA|ejeg>> wnuwixew 108[go Bulouaiajel woly J0 ‘uoneoiioads ‘Jeselep ayl yaiym
20%-/6€ Ssaul SSE|D asn uolipuooy/uonebiqo asn wioJ} S92IN0S dUl|-UO JNoge uoljewllolul sayauluQ 99InosayauIuQ 10| "96¢€

GLL6l S1A/OSI

uoljjewojul adJnosal dUIMUO  $'Z°¢'d




pansasal sjybu |1 — 0002 0S| ®@

9.
[enplAlpul
10 uoneziuebio a|qisuodsal a8y} Joy
X8} 9814 BuLysieioeleyD N le) auIyoBW B[IWISOE) B JO Jaguinu auoyds|a) wnNxe} alIWISoe} | 60
[enplAlpul
10 uoneziuebuo a|qisuodsal ay) 0} yeads
X8} 9914 BuLysieioeley) N le) ues s|enplAipul yoiym Aq Jequinu suoyds|a) WNNS2I0A 90I0A | "80%
jo8lqo
Bulouaiasal
wouj
99U8.1IN220
<<adA]ejeqs>> wnuwixew 108[go Bulouaiajel woly uoneziuebio Jo [enpiAlpul a|qisuodsal
60%-80% Saul sse|n asn uopnipuoo/uonebiiqo asn ay} Bunoejuod Joy sioquinu suoydsisy auoydsje ] auoyds@]1 1D | "L0¥%

uoljjewojul suoydsd] 9°z'e'd

SLL6l SIA/OSI




ISO/DIS 19115

B.4 Externally referenced entities

B.4.1 Introduction

There are several entities referenced by this International Standard that are documented by another, external,
standard. Those externally referenced entities are explained below.

B.4.2 Date and DateTime information

Date: gives values for year, month and day. Character encoding of a date is a string which shall follow the format
for date specified by ISO 8601. This class is documented in full in ISO TS 19103.

DateTime: combination of a date and a time type (given by an hour, minute and second). Character encoding of a
DateTime shall follow ISO 8601. This class is documented in full in ISO TS 19103.

B.4.3 Distance, angle, measure, number, record, recordType, scale and UomLength information
Distance: This class is documented in full in ISO 19103.

Angle: Amount of rotation need to bring one line or plane into coincidence with another, generally measured in
radians or degrees. This class is documented in full in ISO TS 19103.

Measure: result from performing the act or process of ascertaining the extent, dimensions, or quantity of some
entity. This class is documented in full in ISO TS 19103.

Number: abstract class that can be sub-typed to a specific number type (real, integer, decimal, double, float). This
class is documented in full in ISO TS 19103.

Record: This class is documented in full in ISO TS 19103.
RecordType: This class is documented in full in ISO TS 19103.
Scale: This class is documented in full in ISO TS 19103.

UomLength: any of the measuring systems to measure the length, distance between two entities. This class is
documented in full in ISO TS 19103.

B.4.4 Feature type, property type, and attribute type information
GF_AttributeType: class of attribute definitions of a feature type. This class is fully documented in ISO 19109.

GF_FeatureType: textual information describing the concept of a feature type, containing all feature types. This
class is documented in full in ISO 19109.

GF_PropertyType: related to the feature type because its text comprises characteristics and behaviour of any

property of a feature type, as well as its roles within associations between features. This class is documented in full
in ISO 19109.

B.4.5 PeriodDuration and primitive information
TM_PeriodDuration: duration of a period as specified by ISO 8601. This class is fully documented in ISO 19108.

TM_Primitive: an abstract class representing a non-decomposed element of geometry or topology. This class is
fully documented in ISO 19108.
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B.4.6 Point and Object information

GM_Point: 0-dimensional geometric primitive, representing a position, but not having extent. This class is fully
documented in ISO 19107.

GM_Obiject: root class of the geometric object taxonomy and supports interfaces common to all geographically
referenced geometric objects. This class is fully documented in ISO 19107.

B.4.7 Set and Sequence information

Set: finite collection of objects, where each object appears in the collection only once. A set shall not contain any
duplicated instances. The order of the elements of the set is not specified. This class is documented in full in ISO
TS 19103.

Sequence: A sequence refers to a collection of sequential ordering between its elements. Sequences can be re-
peated, and may be used as a list or an array. This class is documented in full in ISO TS 19103.

B.4.8 Type name information

AttributeName: This class is documented in full in ISO TS 19103.

GenericName: This class is documented in full in ISO TS 19103.

B.4.9 Vertical datum information

SC_VerticalDatum: set of parameters describing the relation of gravity-related heights to the Earth. This class is
fully documented in ISO 19111.

B.5 CodelLists and enumerations

B.5.1 Introduction

The stereotype classes <<CodeList>> and <<Enumeration>> can be found below. These two stereotype classes
do not contain “obligation / condition”, “maximum occurrence”, “data type” and "domain" attributes. These two
stereotype classes also do not contain any “other” values as <<Enumeration>>s are closed (not extendable) and
<<Codelist>>s are extendable. Consult Annex C and Annex H for information about how to extend <CodeList>>s.

B.5.2 Cl_DateTypeCode <<CodeList>>

Name Domain code Definition
1. Cl_DateTypeCode DateTypCd identification of when a given event occurred
2. creation 001 date identifies when the resource was brought into existence
3. publication 002 date identifies when the resource was issued
4. revision 003 date identifies when the resource was examined or re-examined and improved or
amended

B.5.3 Cl_OnLineFunctionCode <<CodeList>>

Name Domain code Definition
1. Cl_OnLineFunctionCode OnFunctcd function performed by the resource
2. download 001 online instructions for transferring data from one storage device or system to
another
3. information 002 online information about the resource
4. offlineAccess 003 online instructions for requesting the resource from the provider
5. order 004 online order process for obtaining the resource
6. search 005 online search interface for seeking out information about the resource
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B.5.4 Cl_PresentationFormCode <<CodeList>>

Name Domain code Definition
1. Cl_PresentationFormCod PresFormCd mode in which the data is represented
e

2. documentDigital 001 digital representation of a primarily textual item (can contain illustrations also)

3. documentHardcopy 002 representation of a primarily textual item (can contain illustrations also) on paper,
photographic material, or other media

4. imageDigital 003 likeness of natural or man-made features, objects, and activities acquired through
the sensing of visual or any other segment of the electromagnetic spectrum by
sensors, such as thermal infrared, and high resolution radar and stored in digital
format

5. imageHardcopy 004 likeness of natural or man-made features, objects, and activities acquired through
the sensing of visual or any other segment of the electromagnetic spectrum by
sensors, such as thermal infrared, and high resolution radar and reproduced on
paper, photographic material, or other media for use directly by the human user

6. mapDigital 005 map represented in raster or vector form

7. mapHardcopy 006 map printed on paper, photographic material, or other media for use directly by the
human user

8. modelDigital 007 multi-dimensional digital representation of a feature, process, etc.

9. modelHardcopy 008 3-dimensional, physical model

10. | profileDigital 009 vertical cross-section in digital form

11. | profileHardcopy 010 vertical cross-section printed on paper, etc.

12. |tableDigital 011 digital representation of facts or figures systematically displayed, especially in
columns

13. |tableHardcopy 012 representation of facts or figures systematically displayed, especially in columns,
printed on paper, photographic material, or other media

14. |videoDigital 013 digital video recording

15. | videoHardcopy 014 video recording on film

B.5.5 Cl_RoleCode <<CodeList>>

Name Domain code Definition

1. Cl_RoleCode RoleCd function performed by the responsible party

2. resourceProvider 001 party that supplies the resource

3. custodian 002 party that accepts accountability and responsibility for the data and ensures
appropriate care and maintenance of the resource

4. owner 003 party that owns the resource

5. user 004 party who uses the resource

6. distributor 005 party who distributes the resource

7. originator 006 party who created the resource

8. pointOfContact 007 party who can be contacted for acquiring knowledge about or acquisition of the
resource

9. principallnvestigator 008 key party responsible for gathering information and conducting research

10. |processor 009 party who has processed the data in a manner such that the resource has been
modified

11. | publisher 010 party who published the resource

B.5.6 DQ_EvaluationMethodTypeCode<<CodeList>>

Name Domain code Definition
1. DQ_EvaluationMethodTy EvalMethTypeCd type of method for evaluating an identified data quality measure
peCode
2. directinternal 001 method of evaluating the quality of a dataset based on inspection of items within
the dataset, where all data required is internal to the dataset being evaluated
3. directExternal 002 method of evaluating the quality of a dataset based on inspection of items within
the dataset, where reference data external to the dataset being evaluated is
required
4. indirect 003 method of evaluating the quality of a dataset based on external knowledge

B.5.7 DS_AssociationTypeCode <<Codelist>>

Name

Domain code

Definition

DS_AssociationTypeCode

© 1SO 2000 — All rights reserved

AscTypeCd

justification for the correlation of two datasets
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Name Domain code Definition
2. crossReference 001 reference from one dataset to another
3. largerWorkCitation 002 reference to a master dataset of which this one is a part
4. partOfSeamlessDatabase 003 part of same structured set of data held in a computer
5. source 004 mapping and charting information from which the dataset content originates
6. stereomate 005 part of a set of imagery that when used together, provides three-dimensional

images

B.5.8 DS_InitiativeTypeCode <<CodeList>>

Name Domain code Definition
1. DS _Initiative TypeCode InitTypCd type of aggregation activity in which datasets are related
2. campaign 001 series of organized planned actions
3. collection 002 accumulation of datasets assembled for a specific purpose
4. exercise 003 specific performance of a function or group of functions
5. experiment 004 process designed to find if something is effective or valid
6. investigation 005 search or systematic inquiry
7. mission 006 specific operation of a data collection system
8. nonlmageSensor 007 device or piece of equipment which detects or records
9. operation 008 action that is part of a series of actions
10. | platform 009 vehicle or other support base that holds a sensor
11. |[process 010 method of doing something involving a number of steps
12. | program 011 specific planned activity
13. | project 012 organized undertaking, research, or development
14. |study 013 examination or investigation
15. [task 014 piece of work
16. |trial 015 process of testing to discover or demonstrate something

B.5.9 MD_CellGeometryCode <<CodeList>>

Name Domain code Definition
1. MD_CellGeometryCode CellGeoCd code indicating whether grid data is point or area
2. point 001 each cell represents a point
3. area 002 each cell represents an area

B.5.10 MD_CharacterSetCode <<CodeList>>

Name Domain code Definition
1. MD_CharacterSetCode CharSetCd name of the character coding standard used for the resource
2. ucs?2 001 16-bit fixed size Universal Character Set, based on ISO 10646
3. ucs4 002 32-bit fixed size Universal Character Set, based on ISO 10646
4. utf7 003 7-bit variable size UCS Transfer Format, based on ISO 10646
5. utf8 004 8-bit variable size UCS Transfer Format, based on ISO 10646
6. utf16 005 16-bit variable size UCS Transfer Format, based on ISO 10646
7. 8859part1 006 latin-1, west European code set
8. 8859part2 007 latin-2, central European code set
9. 8859part3 008 latin-3, south European code set
10. | 8859part4 009 latin-4, north European code set
11. | 8859part5 010 cyrillic code set
12. | 8859part6 011 arabic code set
13. [ 8859part7 012 greek code set
14. | 8859part8 013 hebrew code set
15. | 8859part9 014 latin-5, Turkish code set
16. | 8859part11 015 thai code set
17. | 8859part14 016 latin-8 code set
18. | 8859part15 017 latin-9 code set
19. |jis 018 japanese code set used for electronic transmission
20. |shiftdIS 019 japanese code set used on MS-DOS based machines
21. |eucdP 020 japanese code set used on UNIX based machines
22. | usAscii 021 united states ASCII code set (ISO 646 US)
23. | ebcdic 022 ibm mainframe code set
24. |eucKR 023 korean code set
25. |bigh 024 taiwanese code set
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B.5.11 MD_ClassificationCode <<CodeList>>

Name Domain code Definition
1. MD_ClassificationCode ClasscationCd name of the handling restrictions on the dataset
2. unclassified 001 available for general disclosure
3. restricted 002 not for general disclosure
4. confidential 003 available for someone who can be entrusted with information
5. secret 004 kept or meant to be kept private, unknown, or hidden from all but a select group of
people
6. topsecret 005 of the highest secrecy

B.5.12 MD_CoverageContentTypeCode <<CodeList>>

Name Domain code Definition
1. MD_CoverageContentTyp ContentTypCd specific type of information represented in the cell
eCode
2. image 001 meaningful numerical representation of a physical parameter that is not the actual
value of the physical parameter
3. thematicClassification 002 code value with no quantitative meaning, used to represent a physical quantity
4. physicalMeasurement 003 value in physical units of the quantity being measured

B.5.13 MD_DatatypeCode <<CodeList>>

Name Domain code Definition

1. MD_Datatypecode DatatypeCd datatype of element or entity

2. class 001 descriptor of a set of objects that share the same attributes, operations, methods,
relationships, and behavior

3 codelist 002 flexible enumeration useful for expressing a long list of values, can be extended

4 enumeration 003 data type whose instances form a list of named literal values, not extendable

5. codelistElement 004 permissible value for a codelist or enumeration

6. abstractClass 005 class that cannot be directly instantiated

7 aggregateClass 006 class that is composed of classes it is connected to by an aggregate relationship

8 specifiedClass 007 subclass that may be substituted for its superclass

9 datatypeClass 008 class with few or no operations whose primary purpose is to hold the abstract state
of another class for transmittal, storage, encoding or persistent storage

10. |interfaceClass 009 named set of operations that characterize the behavior of an element

11. |unionClass 010 class describing a selection of one of the specified types

12. | metaclass 011 class whose instances are classes

13. |typeClass 012 class used for specification of a domain of instances (objects), together with the
operations applicable to the objects. A type may have attributes and associations

14. | characterString 013 free text field

15. |integer 014 numerical field

16. |association 015 semantic relationship between two classes that involves connections among their
instances

B.5.14 MD_DimensionNameTypeCode <<CodeList>>

Name Domain code Definition
1. MD_DimensionNameTyp DimNameTypCd name of the dimension
eCode
2. row 001 ordinate (y) axis
3. column 002 abscissa (x) axis
4. vertical 003 vertical (z) axis
5. track 004 along the direction of motion of the scan point
6. crossTrack 005 perpendicular to the direction of motion of the scan point
7. line 006 scan line of a sensor
8. sample 007 element along a scan line
9. time 008 duration
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B.5.15 MD_GeometricObjectTypeCode <<CodeList>>

Name Domain code Definition
1. MD_GeometricObjectTyp GeoObjTypCd name of point and vector spatial objects used to locate zero-, one-, and two-
eCode dimensional spatial locations in the dataset
2. complexes 001 set of geometric primitives such that their boundaries can be represented as a
union of other primitives
3. composites 002 connected set of curves, solids or surfaces
4. curve 003 bounded, 1-dimensional geometric primitive, representing the continuous image of
aline
5. point 004 zero-dimensional geometric primitive, representing a position but not having an
extent
6. solid 005 bounded, connected 3-dimensional geometric primitive, representing the
continuous image of a region of space
7. surface 006 bounded, connected 2-dimensional geometric, representing the continuous image

of a region of a plane

B.5.16 MD_ImagingConditionCode <<CodeList>>

Name Domain code Definition
1. MD_ImagingConditionCo ImgCondCd code which indicates conditions which may affect the image
de
2. blurredlmage 001 portion of the image is blurred
3. cloud 002 portion of the image is partially obscured by cloud cover
4. degradingObliquity 003 acute angle between the plane of the ecliptic (the plane of the Earth’s orbit) and
the plane of the celestial equator
5. fog 004 portion of the image is partially obscured by fog
6. heavySmokeOrDust 005 portion of the image is partially obscured by heavy smoke or dust
7. night 006 image was taken at night
8. rain 007 image was taken during rainfall
9. semiDarkness 008 image was taken during semi-dark conditions—twilight conditions
10. |shadow 009 portion of the image is obscured by shadow
11. [snhow 010 portion of the image is obscured by snow
12. |terrainMasking 011 the absence of collection data of a given point or area caused by the relative

location of topographic features which obstruct the collection path between the
collector(s) and the subject(s) of interest

B.5.17 MD_KeywordTypeCode <<CodeList>>

Name Domain code Definition
1. MD_KeywordTypeCode KeyTypCd methods used to group similar keywords
2. discipline 001 keyword identifies a branch of instruction or specialized learning
3. place 002 keyword identifies a location
4. stratum 003 keyword identifies the layer(s) of any deposited substance
5. temporal 004 keyword identifies a time period related to the dataset
6. theme 005 keyword identifies a particular subject or topic

B.5.18 MD_MaintenanceFrequencyCode <<CodeList>>

Name Domain code Definition

1. MD_MaintenanceFrequen MaintFreqCd frequency with which modifications and deletions are made to the data after it is
cyCode first produced

2. continual 001 data is repeatedly and frequently updated

3. daily 002 data is updated each day

4. weekly 003 data is updated on a weekly basis

5. fortnightly 004 data is updated every two weeks

6. monthly 005 data is updated each month

7. quarterly 006 data is updated every three months

8. biannually 007 data is updated twice each year

9. annually 008 data is updated every year

10. |asNeeded 009 data is updated as deemed necessary

11. [irregular 008 data is updated in intervals that are uneven in duration

12. | notPlanned 009 there are no plans to update the data

13. | unknown 998 frequency of maintenance for the data is not known
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B.5.19 MD_MediumFormatCode <<CodeList>>

Name Domain code Definition
1. MD_MediumFormatCode MedFormCd method used to write to the medium
2. cpio 001 CoPy In / Out (UNIX file format and command)
3. tar 002 Tap ARchive
4. highSierra 003 high sierra file system
5. is09660 004 information processing — volume and file structure of CD-ROM
6. is09660RockRidge 005 rock ridge interchange protocol (UNIX)
7. is09660AppleHFS 006 hierarchical file system (Macintosh)

B.5.20 MD_MediumNameCode <<CodeList>>

Name Domain code Definition
1. MD_MediumNameCode MedNameCd name of the medium
2. cdRom 001 read-only optical disk
3. dvd 002 digital versatile disk
4. dvdRom 003 digital versatile disk, read only
5. 3halfinchFloppy 004 3,5 inch magnetic disk
6. 5quarterinchFloppy 005 5,25 inch magnetic disk
7. 7trackTape 006 7 track magnetic tape
8. 9trackTape 007 9 track magnetic tape
9. 3480Cartridge 008 3480 cartridge tape drive
10. | 3490Cartridge 009 3490 cartridge tape drive
11. | 3580Cartridge 010 3580 cartridge tape drive
12. | 4mmCartridgeTape 011 4 millimetre magnetic tape
13. | 8mmCartridgeTape 012 8 millimetre magnetic tape
14. | 1quarterinchCartridgeTape 013 0,25 inch magnetic tape
15. |digitalLinearTape 014 half inch cartridge streaming tape drive
16. |onLine 015 direct computer linkage
17. | satellite 016 linkage through a satellite communication system
18. |telephoneLink 017 communication through a telephone network
19. | hardcopy 018 pamphlet or leaflet giving descriptive information

B.5.21 MD_ObligationCode <<enumeration>>

Name Domain code Definition
1. MD_ObligationCode ObCd obligation of the element or entity
2. mandatory 001 element is always required
3. optional 002 element is not required
4. conditional 003 element is required when specific a specific condition is met

B.5.22 MD_PixelOrientationCode <<Enumeration>>

Name Domain code Definition
1. MD_PixelOrientationCode PixOrientCd point in a pixel corresponding to the Earth location of the pixel
2. center 001 point halfway between the lower left and the upper right of the pixel
3. lowerLeft 002 the corner in the pixel closest to the origin of the SRS; if two are at the same
distance from the origin, the one with the smallest x-value
4. lowerRight 003 next corner counterclockwise from the lower left
5. upperRight 004 next corner counterclockwise from the lower right
6. upperLeft 005 next corner counterclockwise from the upper right

B.5.23 MD_ProgressCode <<CodeList>>

Name Domain code Definition
1. MD_ProgressCode ProgCd status of the dataset or progress of a review
2 completed 001 production of the data has been completed
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Name Domain code Definition
3. historicalArchive 002 data has been stored in an offline storage facility
4. obsolete 003 data is no longer relevant
5. onGoing 004 data is continually being updated
6. planned 005 fixed date has been established upon or by which the data will be created or
updated
7. required 006 data needs to be generated or updated
8 underdevelopment 007 data is currently in the process of being created

B.5.24 MD_RestrictionCode <<CodeList>>

Name Domain code Definition

1. MD_RestrictionCode RestrictCd limitation(s) placed upon the access or use of the data

2. copyright 001 exclusive right to the publication, production, or sale of the rights to a literary,
dramatic, musical, or artistic work, or to the use of a commercial print or label,
granted by law for a specified period of time to an author, composer, artist,
distributor

3. patent 002 government has granted exclusive right to make, sell, use or license an invention
or discovery

4. patentPending 003 produced or sold information awaiting a patent

5. trademark 004 a name, symbol, or other device identifying a product, officially registered and
legally restricted to the use of the owner or manufacturer

6. license 005 formal permission to do something

7. intellectualPropertyRights 006 rights to financial benefit from and control of distribution of non-tangible property
that is a result of creativity

8. restricted 007 withheld from general circulation or disclosure

9. otherRestictions 008 limitation not listed

B.5.25 MD_ScopeCode <<CodeList>>

Name Domain code Definition

1. MD_ScopeCode ScopeCd class of information to which the referencing entity applies

2. attribute 001 information applies to the attribute class

3. attribute Type 002 information applies to the characteristic of a feature

4. collectionHardware 003 information applies to the collection hardware class

5. collectionSession 004 information applies to the collection session

6. dataset 005 information applies to the dataset

7. series 006 information applies to the series

8. nonGeographicDataset 007 information applies to non-geographic data

9. dimensionGroup 008 information applies to a dimension group

10. |[feature 009 information applies to a feature

11. |featureType 010 information applies to a feature type

12. | propertyType 011 information applies to a property type

13. |[fieldSession 012 information applies to a field session

14. |software 013 information applies to a computer program or routine

15. |service 014 information applies to a capability which a service provider entity makes available
to a service user entity through a set of interfaces that define a behaviour, such as
a use case

16. | model 015 information applies to a copy or imitation of an existing or hypothetical object

B.5.26 MD_SpatialRepresentationTypeCode <<CodeList>>

Name Domain code Definition

1. MD_SpatialRepresentatio SpatRepTypCd method used to represent geographic information in the dataset
nTypeCode

2. vector 001 vector data is used to represent geographic data

3. grid 002 grid data is used to represent geographic data

4. textTable 003 textual or tabular data is used to represent geographic data

5. tin 004 triangulated irregular network

6. stereoModel 005 three-dimensional view formed by the intersecting homologous rays of an

overlapping pair of images
7. video 006 scene from a video recording
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B.5.27 MD_TopicCategoryCode <<CodeList>>

Name Domain code Definition

1. MD_TopicCategoryCode TopicCatCd high-level geographic data thematic classification to assist in the grouping and
search of available geographic data sets. Can be used to group keywords as well.
Listed examples are not exhaustive.

NOTE It is understood there are overlaps between general categories and the user
is encouraged to select the one most appropriate.

2. farming 001 rearing of animals and/or cultivation of plants

Examples: agriculture, irrigation, aquaculture, plantations, herding, pests and
diseases affecting crops and livestock

3. biota 002 flora and/or fauna in natural environment

Examples: wildlife, vegetation, biological sciences, ecology, wilderness, sealife,
wetlands, habitat

4. boundaries 003 legal land descriptions

Examples: political and administrative boundaries

5. climatologyMeteorologyAt 004 processes and phenomena of the atmosphere
mosphere
Examples: cloud cover, weather, climate, atmospheric conditions, climate change,
precipitation

6. economy 005 economic activities, conditions and employment

Examples: production, labour, revenue, commerce, industry, tourism and
ecotourism, forestry, fisheries, commercial or subsistence hunting, exploration and
exploitation of resources such as minerals, oil and gas

7. elevation 006 height above or below sea level

Examples: altitude, bathymetry, digital elevation models, slope, derived products

8. environment 007 environmental resources, protection and conservation

Examples: environmental pollution, waste storage and treatment, environmental
impact assessment, monitoring environmental risk, nature reserves, landscape

9. geoscientificinformation 008 information pertaining to earth sciences

Examples: geophysical features and processes, geology, minerals, sciences
dealing with the composition, structure and origin of the earth’s rocks, risks of
earthquakes, volcanic activity, landslides, gravity information, soils, permafrost,
hydrogeology, erosion

10. |health 009 health, health services, human ecology, and safety

Examples: disease and iliness, factors affecting health, hygiene, substance abuse,
mental and physical health, health services

11. |imageryBaseMapsEarthC 010 base maps
over
Examples: land cover, topographic maps, imagery, unclassified images,
annotations
12. |intelligenceMilitary 011 military bases, structures, activities

Examples: barracks, training grounds, military transportation, information collection

13. |inlandWaters 012 inland water features, drainage systems and their characteristics

Examples: rivers and glaciers, salt lakes, water utilization plans, dams, currents,
floods, water quality, hydrographic charts

14. |location 013 positional information and services

Examples: addresses, geodetic networks, control points, postal zones and
services, place names

15. |oceans 014 features and characteristics of salt water bodies
(excluding inland waters)

Examples: tides, tidal waves, coastal information, reefs

16. |planningCadastre 015 information used for appropriate actions for future use of the land

Examples: land use maps, zoning maps, cadastral surveys, land ownership

17. |society 016 characteristics of society and cultures

Examples: settlements, anthropology, archaeology, education, traditional beliefs,
manners and customs, demographic data, recreational areas and activities, social
impact assessments, crime and justice, census information
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18.

structure

017

man-made construction

Examples: buildings, museums, churches, factories, housing, monuments, shops,
towers

19.

transportation

018

means and aids for conveying persons and/or goods

Examples: roads, airports/airstrips, shipping routes, tunnels, nautical charts,
vehicle or vessel location, aeronautical charts, railways

20.

utilitiesCommunication

019

energy, water and waste systems and communications infrastructure and services

Examples: hydroelectricity, geothermal, solar and nuclear sources of energy, water
purification and distribution, sewage collection and disposal, electricity and gas
distribution, data communication, telecommunication, radio, communication
networks

B.5.28 MD_TopologyLevelCode <<CodeList>>

Name Domain code Definition
1. MD_TopologyLevelCode TopoLevCd degree of complexity of the spatial relationships
2. geometryOnly 001 geometry objects without any additional structure which describes topology
3. topology1D 002 1-dimensional topological complex
4. planarGraph 003 1-dimensional topological complex which is planar
5. fullPlanarGraph 004 2-dimensional topological complex which is planar
6. surfaceGraph 005 1-dimensional topological complex which is isomorphic to a subset of a surface
7. fullSurfaceGraph 006 2-dimensional topological complex which is isomorphic to a subset of a surface
8. topology3D 007 3-dimensional topological complex
9. fullTopology3D 008 complete coverage of a 3D coordinate space
10. |abstract 009 topological complex without any specified geometric realization
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Annex C
(normative)

Metadata extensions and profiles

C.1 Background

Annexes A, B and clause 6 of this International Standard provide standard metadata and an associated structure
that will serve a wide variety of digital geographic data. The definitions and domain values are intended to be
sufficiently generic to satisfy the metadata needs of various disciplines. However, the very diversity of data means

that generic metadata may not accommodate all applications. This annex provides the rules for defining and
applying additional metadata to better serve special user needs.

C.2 Types of extensions
The following types of extensions shall be allowed:
1) adding a new metadata section;

2) creating a new metadata codelist to replace the domain of an existing metadata element that has “free
text” listed as its domain value;

3) creating new metadata codelist elements (expanding a codelist);

4) adding a new metadata element;

5) adding a new metadata entity;

6) imposing a more stringent obligation on an existing metadata element;

7) imposing a more restrictive domain on an existing metadata element.

C.3 Creating an extension

Prior to the creation of extended metadata a careful review of the existing metadata within this International
Standard must be performed to confirm that suitable metadata does not already exist. For each extended metadata
section, entity, and/or element, the name, short name, definition, obligation, condition, maximum occurrence, data
type, and domain values shall be defined. Relationships as provided in annex A shall be defined so a structure and
schema can be determined.

C.4 Rules for creating an extension

1) Extended metadata elements shall not be used to change the name, definition or data type of an existing
element.

2) Extended metadata may be defined as entities and may include extended and existing metadata elements
as components.
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3) An extension is permitted to impose more stringent obligation on existing metadata elements than the
standard requires. (Metadata elements that are optional in the standard may be mandatory in an
extension.)

4) An extension is permitted to contain metadata elements with domains that are more restrictive than the
standard. (Metadata elements whose domains have free text in the standard may have a closed list of
appropriate values in the profile.)

5) An extension is permitted to restrict the use of domain values allowed by the standard. (If the standard
contains five values in the domain of an existing metadata element, the extension may specify that its
domain consists of three domain values. The extension shall require that the user select a value from the
three domain values.)

6) An extension is permitted to expand the number of values in a codelist.

7) An extension shall not permit anything not allowed by the standard.

C.5 Community profile

If the information to be added is extensive, involving the creation of many metadata elements within a metadata
entity, specific to a discipline or application, co-ordination of the proposed extension via user groups and creation of
a community profile is recommended.

This International Standard defines almost 300 metadata elements, with most of these being listed as "optional".
They are explicitly defined in order to help users understand exactly what is being described. Individual
communities, nations, or organizations may develop a "community profile" of this International Standard. They will
make a select set of metadata elements mandatory. A given metadata element (e.g., the “price” of a dataset) may
be established as "mandatory” for a certain community that will always want that metadata element reported. A
community of users may want to establish additional metadata elements that are not in this International Standard.
For example, a community may want to develop metadata elements for the status of datasets within their system to
help manage production. However, these added elements will not be known outside the community unless they are
published. A community profile should establish field sizes and domains for all metadata elements. If one system
within a community uses thirty-two (32) characters for the title of a dataset and another system handles eight (8)
characters, interoperability will not be achieved. Standardizing selected domains within a community is important to
allow more efficient searches and better system control. See 1SO 19106 for more information on community
profiles.

Figure C.1 illustrates the relationship between the Core Metadata components, the comprehensive metadata
application profile and national, regional, domain specific or organizational profiles.
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The inner circle contains the core metadata components. The comprehensive metadata includes the core metadata
components. A community profile shall contain the core metadata components, but not necessarily all the other
metadata components. Additionally it may contain metadata extensions (shaded area) which shall be defined

following the metadata extension rules in this annex.

C.6 Rules for creating a profile

1) Before creating a profile, the user shall check registered profiles.
2) A profile must adhere to the rules for defining an extension.

3) A profile shall not change the name, definition, or data type of a metadata element.

4) A profile shall include:

— the core metadata collected for a digital geographic dataset

— all mandatory metadata elements in all mandatory sections

— all conditional metadata elements in all mandatory sections, if the dataset meets the condition

required by the metadata element

— all mandatory metadata elements in all conditional sections, if the dataset meets the condition

required by the section

— all conditional metadata elements in all conditional sections, if the dataset meets the condition

required by the metadata element and the section

5) Relationships, as provided in annex A, shall be defined so that a structure and schema can be

determined.
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6) A profile shall be made available to anyone receiving metadata that was created according to that profile.
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Annex D
(normative)

Abstract test suite

D.1 Abstract test suite
This abstract test suite applies to the comprehensive profile and any profile derived from this International
Standard. Metadata shall be provided as specified in clause 6 and Annexes A and B. User-defined metadata shall

be defined and provided as specified in Annex C. User-defined metadata shall satisfy the requirements as stated
in D.3.

D.2 Metadata test suite

D.2.1 Test case identifier: Completeness test

a) Test Purpose: to determine conformance by the inclusion of all metadata sections, metadata entities, and
metadata elements that are specified with an obligation of “mandatory” or mandatory under the conditions
specified.

NOTE Many elements designated as mandatory are contained within optional entities. These elements become
mandatory only when their containing entity is used.

b) Test Method: a comparison between this International Standard and a subject metadata set to be tested shall
be performed to determine if all metadata defined as mandatory in annex B are present. A comparison test
shall also be performed to determine if all metadata elements defined as conditional in annex B are present if
the conditions set out in this International Standard apply.

c) Reference: Annex B.

d) Test Type: Basic

The following test cases apply at all levels of obligation — mandatory, conditional, and optional.

D.2.2 Test case identifier: Maximum occurrence test

a) Test Purpose: to ensure each metadata element occurs no more than the number of times specified in this
International Standard

b) Test Method: examine a subject metadata set for the number of occurrences of each metadata section,
metadata entity, and metadata element provided. The number of occurrences for each shall be compared with
its “Maximum Occurrences” attribute specified in annex B.

c) Reference: Annex B.

d) Test Type: Basic
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D.2.3 Test case identifier: Short name test

a) Test Purpose: to determine if short names used in a subject metadata set fall within the domain specified within
this International Standard.

b) Test Method: the short name for each metadata element in a subject metadata set is examined to determine if
it is defined in this International Standard.

c) Reference: Annex B.

d) Test Type: Basic

D.2.4 Test case identifier: Data type test

a) Test Purpose: to determine if each metadata element within a subject metadata set uses the specified data
type.

b) Test Method: the value of each provided metadata element is tested to ensure its data type adheres to the data
type specified.

c) Reference: Annex B.

d) Test Type: Basic

D.2.5 Test case identifier: Domain test

a) Test Purpose: to determine if each provided metadata element within a subject metadata set falls within the
specified domain.

b) Test Method: the values of each metadata element are tested to ensure they fall within the specified domain.
c) Reference: Annex B.

d) Test Type: Basic

D.2.6 Test case identifier: Schema test

a) Test Purpose: to determine if a subject metadata set follows the schema specified in this International
Standard.

b) Test Method: test each metadata element and ensure it is contained within the specified metadata entity.
c) Reference: Annex B.

d) Test Type: Basic

D.3 User-defined extension metadata test suite

D.3.1 Test case identifier: Exclusiveness test

a) Test Purpose: to verify that each user-defined metadata section, metadata entity, and metadata element is
unique and not already defined in this International Standard.

b) Test Method: each user-defined metadata entity and metadata element is tested to ensure it is unique and not
previously used.
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Reference: Annex B.

Test Type: Basic

D.3.2 Test case identifier: Definition test

a)

Test Purpose: to verify that user-defined metadata entities and metadata elements have been defined as
specified in this International Standard.

Test Method: each user-defined metadata entity and metadata element is tested to ensure that all attributes
have been defined.

Reference: Annex B.

Test Type: Basic

D.3.3 Test case identifier: Standard metadata test

a)

Test Purpose: to verify that user-defined metadata within a subject metadata set fulfils the same requirements
as 1ISO 19115 standard metadata.

Test Method: all user-defined metadata in a subject metadata set is tested in accordance with 2.3.2 of this
International Standard.

Reference: 2.3.

Test Type: Basic

D.4 Metadata profiles

D.4.1 Test case identifier: Metadata profiles

Test Purpose: to verify that a profile follows the rules specified in this standard
Test Method: apply tested defined in clause D.2 of this standard
Reference: 2.2

Test Type: Basic
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Annex E
(normative)

Comprehensive dataset metadata application profile

E.1 Comprehensive dataset metadata application schema

The 1ISO 19100 series of geographic information standards define, in the abstract, the classes of information
needed to: 1) model geographic phenomena; and 2) manipulate, manage, and understand these models. In order
to implement these standards, profiles must be developed. Typically an information community with special
requirements will develop profiles which use the appropriate parts provided by this series of standards. This
Comprehensive Dataset Metadata Profile is a basic profile. It provides an international standardized profile
applicable to a wide range of information communities. Use of this profile will promote interoperability between
information communities. The Comprehensive dataset metadata profile is comprised of the packages, classes,
attributes, and relationships defined annexes A and B. Only the classes, attributes and relationships necessary to
fulfil the requirements for general-purpose dataset metadata are present.

E.2 Comprehensive dataset metadata profile — UML model

The Comprehensive Dataset Metadata Profile is presented in a UML metadata application schema, Figure E.1.
The attributes within each class and codelists have not been displayed in the model in order to simplify the
diagram.
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Figure E.1 — Comprehensive dataset metadata profile
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Annex F
(informative)

Dataset metadata — XML DTD

F.1 Comprehensive dataset metadata profile — XML DTD

The Comprehensive dataset metadata profile is presented in XML DTD form. Several DTDs are used to produce
the complete DTD. The 19103-CSL.dtd is included here for convenience. The 19115-DatasetMetadata.dtd was
derived from the Comprehensive dataset metadata application schema UML model using an automated process.

This International Standard refers to many elements that are defined in other standards. To reduce complexity,
DTDs for those standards are not included. Where an element external to this International Standard is used, the
XML value of “ANY” is used. A comment below that line indicates what element is being referred to and in which
standard it is defined. The 19103 — Conceptual Schema Language DTD is included as it contains basic datatypes
used throughout the standard. The 19103 DTD is only provided for informative purposes and should not be
regarded as a normative version of that document.

Several of the metadata elements (derived from UML attributes) are not uniquely named (“name” is used several
times). When the below DTDs were created, several of the elements had to be renamed to make them unique

within the DTD. An alphabetic character and a dash (“-“) was added to the front of elements that were not unique.
Each occurance of the repeating element was assigned a different character i.e. a-name, b-name, c-name.

A “registrar” element was added to all metadata elements that have a Codelist as their domain. That “registrar”
element is intended to give the location of the document that is the source of the Codelist.

F.2 ISO 19115 — Metadata DTD (19115-DatasetMetadata.dtd)

<?xml version="1.0" encoding="UTF-8"?>

<IENTITY % _19103.dtd SYSTEM "19103-CSL.dtd">

%_19103.dtd;

<l-- TYPE - ENTITY DECLARATIONS -->

<IENTITY % MD_Metadata '(fileldentifier?, language?, characterSet?, parentldentifier?, hierarchylLevel*,
hierarchyLevelName*, contact, dateStamp, metadataStandardName?, metadataStandardVersion?,
distributionInfo?, identificationinfo+, applicationSchemalnfo*, portrayalCataloguelnfo*, metadataMaintenance?,
metadataConstraints®, dataQualitylnfo*, spatialRepresentationinfo*, referenceSystemInfo*, featureCataloguelnfo*,
contentinfo*, metadataExtensioninfo*)'>

<IENTITY % MD_BrowseGraphic '(fleName, fileDescription?, fileType?)'>

<IENTITY % MD_CharacterSetCode '(registrar, MD_CharacterSetCode)">

<IENTITY % MD_Dataldentification '(citation, abstract, purpose?, credit*, status*, pointOfContact®,
resourceFormat*, resourceSpecificUsage*, resourceMaintenance*, descriptiveKeywords*, resourceConstraints®,
graphicOverview*, spatialRepresentationType*, spatialResolution*, language+, characterSet?, topicCategory+,
geographicBox*, geographicDescription*, environmentDescription?, extent*, supplementallnformation?)>
<IENTITY % MD_Serviceldentification '(citation, abstract, purpose?, credit*, status*, pointOfContact*,
resourceFormat*, resourceSpecificUsage*, resourceMaintenance*, descriptiveKeywords*, resourceConstraints®,
graphicOverview*, serviceType, typeProperties)>

<IENTITY % MD_SpatialRepresentationTypeCode '(registrar, MD_SpatialRepresentationTypeCode)'>
<IENTITY % MD_RepresentativeFraction '(denominator)>

<IENTITY % MD_TopicCategoryCode '(registrar, MD_TopicCategoryCode)>

<IENTITY % MD_ProgressCode '(registrar, MD_ProgressCode)">

<IENTITY % MD_Resolution '(equivalentScale | a-distance)">

<IENTITY % MD_KeywordTypeCode '(registrar, MD_KeywordTypeCode)">
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<IENTITY % MD_Usage '(specificUsage, usageDateTime?, userDeterminedLimitations?, userContactinfo+)>
<IENTITY % MD_Keywords '(keyword+, type?, thesaurusName?)'>

<IENTITY % MD_Constraints '(useLimitation*)">

<IENTITY % MD_LegalConstraints '(useLimitation*, accessConstraints*, useConstraints*, otherConstraints*)'>
<IENTITY % MD_SecurityConstraints '(useLimitation*, classification, userNote?, classificationSystem?,
handlingDescription?)'>

<IENTITY % MD_ClassificationCode '(registrar, MD_ClassificationCode)">

<IENTITY % MD_RestrictionCode '(registrar, MD_RestrictionCode)">

<IENTITY % DQ_EvaluationMethodCode '(registrar, DQ_EvaluationMethodTypeCode)'>

<IENTITY % LI_ProcessStep '(description, rationale?, dateTime?, processor*, source*)">

<IENTITY % LI_Source '(description?, scaleDenominator?, datum?, sourceCitation?, sourceExtent*,
sourceStep*)'>

<IENTITY % LI_Lineage '(statement?, source*, processStep*)'>

<IENTITY % DQ_Scope '(level+, extent?, levelDescription*)">

<IENTITY % DQ_DataQuality '(a-scope, report*, lineage?)>

<IENTITY % DQ_Completeness '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_LogicalConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_PositionalAccuracy '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_ThematicAccuracy '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_TemporalAccuracy '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_CompletenessCommission '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_CompletenessOmission '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_ConceptualConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_DomainConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_FormatConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_TopologicalConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_AbsoluteExternalPositionalAccuracy '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)">

<IENTITY % DQ_GriddedDataPositionalAccuracy '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)">

<IENTITY % DQ_RelativelnternalPositionalAccuracy '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)">

<IENTITY % DQ_ThematicClassificationCorrectness '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)'>

<IENTITY % DQ_NonQuantitativeAttributeAccuracy '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)">

<IENTITY % DQ_QuantitativeAttributeAccuracy '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_AccuracyOfATimeMeasurement '(nameOfMeasure*, measureldentification?,
measureDescription?, evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?,
result+)">

<IENTITY % DQ_TemporalConsistency '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_TemporalValidity '(nameOfMeasure*, measureldentification?, measureDescription?,
evaluationMethodType?, evaluationMethodDescription?, evaluationProcedure?, dateTime?, result+)'>

<IENTITY % DQ_ConformanceResult '(specification, explanation, pass)™>

<IENTITY % DQ_QuantitativeResult '(valueType?, valueUnit?, errorStatistic?, a-value+)'>
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<IENTITY % DQ_Result '%CharacterString;'>

<IENTITY % MD_Maintenancelnformation '(maintenanceAndUpdateFrequency, dateOfNextUpdate?,
userDefinedMaintenanceFrequency?, updateScope*, updateScopeDescription*, maintenanceNote*)'>
<IENTITY % MD_MaintenanceFrequencyCode '(registrar, MD_MaintenanceFrequencyCode)'>

<IENTITY % MD_ScopeCode '(registrar, MD_ScopeCode)">

<IENTITY % MD_ScopeDescription '(attributes | features | featurelnstances | attributelnstances | dataset | other)'>
<IENTITY % MD_GridSpatialRepresentation '(numberOfDimensions, axisDimensionProperties, cellGeometry,
transformationParameterAvailability)'>

<IENTITY % MD_VectorSpatialRepresentation '(topologylL evel?, geometricObjects*)'>

<IENTITY % MD_TopologyLevelCode '(registrar, MD_TopologylL evelCode)">

<IENTITY % MD_GeometricObjectTypeCode '(registrar, MD_GeometricObjectTypeCode)'>

<IENTITY % MD_CellGeometryCode '(registrar, MD_CellGeometryCode)">

<IENTITY % MD_Georeferenceable '(numberOfDimensions, axisDimensionProperties, cellGeometry,
transformationParameterAvailability, controlPointAvailability, orientationParameterAvailability,
orientationParameterDescription?, parameters, parameterCitation*)">

<IENTITY % MD_Dimension '(dimensionName, dimensionSize, resolution?)'>

<IENTITY % MD_DimensionNameTypeCode '(registrar, MD_DimensionNameTypeCode)">

<IENTITY % MD_PixelOrientationCode '(MD_PixelOrientationCode)">

<IENTITY % MD_Georectified '(numberOfDimensions, axisDimensionProperties, cellGeometry,
transformationParameterAvailability, checkPointAvailability, checkPointDescription?, cornerPoints, centerPoint?,
pointinPixel, transformationDimensionDescription?, transformationDimensionMapping*)'>

<IENTITY % MD_GeometricObjects '(geometricObjectType, geometricObjectCount?)">

<IENTITY % RS_ldentifier '(authority?, a-code)">

<IENTITY % MD_ReferenceSystem '(rsID)">

<IENTITY % MD_CRS '(rsID, projection?, ellipsoid?, datum?, projectionParameters?, ellipsoidParameters?)'>
<IENTITY % MD_ProjectionParameters '(zoneNumber?, standardParallel*, longitudeOfCentralMeridian?,
latitudeOfProjectionOrigin?, falseEasting?, falseNorthing?, falseEastingNorthingUnits?, scaleFactorAtEquator?,
heightOfProspectivePointAboveSurface?, longitudeOfProjectionCenter?, latitudeOfProjectionCenter?,
scaleFactorAtCenterLine?, straightVertialLongitudeFromPole?, scaleFactorAtProjectionOrigin?,
obliqueLineAzimuthParameter?, obliqueLinePointParameter*)'>

<IENTITY % MD_ObliqueLineAzimuth '(azimuthAngle, azimuthMeasurePointLongitude)'>

<IENTITY % MD_ObliqueLinePoint '(obliqueLineLatitude, obliqueLineLongitude)>

<IENTITY % MD_EllipsoidParameters '(semiMajorAxis, axisUnits, denominatorOfFlatteningRatio?)">
<IENTITY % MD_FeatureCatalogueDescription '(complianceCode?, language*, includedWithDataset,
featureTypes*, featureCatalogueCitation+)">

<IENTITY % MD_CoverageContentTypeCode '(registrar, MD_CoverageContentTypeCode)'>

<IENTITY % MD_CoverageDescription '(attributeDescription, contentType, imageDescription*, dimension*)">
<IENTITY % MD_ImageDescription '(attributeDescription, contentType, imageDescription*, dimension*,
illuminationElevationAngle?, illuminationAzimuthAngle?, imagingCondition?, imageQualityCode?,
cloudCoverPercentage?, processingLevelCode?, compressionGenerationQuantity?, triangulationindicator?,
radiometricCalibrationDataAvailability?, cameraCalibrationInformationAvailability?,
filmDistortionInformationAvailability?, lensDistortioninformationAvailability?)">

<IENTITY % MD_Contentinformation '%CharacterString;'>

<IENTITY % MD_Identifier '(authority?, code)>

<IENTITY % MD_RangeDimension '(sequenceldentifier?, descriptor?)'>

<IENTITY % MD_ImagingConditionCode '(registrar, MD_ImagingConditionCode)'>

<IENTITY % MD_Band '(sequenceldentifier?, descriptor?, maxValue?, minValue?, units?, peakResponse?,
bitsPerValue?, toneGradation?, scaleFactor?, offset?)'>

<IENTITY % MD_PortrayalCatalogueReference '(portrayalCatalogueCitation+)'>

<IENTITY % MD_Medium '(a-name?, density*, densityUnits?, volumes?, mediumFormat*, mediumNote?)>
<IENTITY % MD_DigitalTransferOptions '(unitsOfDistribution?, transferSize?, onLine*, offLine?)'>

<IENTITY % MD_StandardOrderProcess '(fees?, plannedAvailableDateTime?, orderinglnstructions?,
turnaround?)'>

<IENTITY % MD_Distributor '(distributorContact, distributionOrderProcess*, distributorFormat+,
distributorTransferOptions*)">

<IENTITY % MD_Distribution '(distributionFormat+, transferOptions*, distributor*)'>

<IENTITY % MD_Format '(b-name, version, amendmentNumber?, specification?, fleDecompressionTechnique?,
formatDistributor*)">

<IENTITY % MD_MediumFormatCode '(registrar, MD_MediumFormatCode)">

<IENTITY % MD_MediumNameCode '(registrar, MD_MediumNameCode)">

<IENTITY % MD_ExtendedElementinformation '(c-name, shortName?, domainCode?, definition, obligation?,
condition?, dataType, maximumOccurence?, domainValue?, parentEntity+, rule, rationale*, source+)'>
<IENTITY % MD_MetadataExtensioninformation '(extensionOnLineResource?, extendedElementinformation*)">

98 © 1SO 2000 — All rights reserved



ISO/DIS 19115

<IENTITY % MD_ObligationCode '(MD_ObligationCode)">

<IENTITY % MD_DatatypeCode '(registrar, MD_DatatypeCode)">

<IENTITY % MD_ApplicationSchemalnformation '(d-name, schemalLanguage, constraintLanguage, schemaAscii?,
graphicsFile?, softwareDevelopmentFile?, softwareDevelopmentFileFormat?, featureCatalogueSupplement+)'>
<IENTITY % MD_FeatureTypeList '(spatialObject, spatialSchemaName)>

<IENTITY % MD_SpatialAttributeSupplement '(theFeatureTypeList+)">

<IENTITY % EX_TemporalExtent '(a-extent)>

<IENTITY % EX_VerticalExtent '(minimumValue, maximumValue, unitOfMeasure)'>

<IENTITY % EX_BoundingPolygon '(extentTypeCode?, polygon+)">

<IENTITY % EX_Extent '(description?, temporalElement*, verticalElement*, geographicElement*)'>

<IENTITY % EX_GeographicBoundingBox '(extentTypeCode?, westBoundLongitude, eastBoundLongitude,
southBoundLatitude, northBoundLatitude)">

<IENTITY % EX_SpatialTemporalExtent '(extent, spatialExtent+)'>

<IENTITY % EX_GeographicDescription '(extentTypeCode?, geographicldentifier)'>

<IENTITY % CI_ResponsibleParty '(individualName?, organisationName?, positionName?, contactinfo?, role)>
<IENTITY % CI_Citation '(title, alternateTitle*, date+, edition?, editionDate?, identifier*, identifierType*,
citedResponsibleParty*, presentationForm*, series?, otherCitationDetails?, collectiveTitle?, ISBN?, ISSN?)'>
<IENTITY % CI_Address '(deliveryPoint*, city?, administrativeArea?, postalCode?, country?,
electronicMailAddress*)">

<IENTITY % CI_RoleCode ‘(registrar, Cl_RoleCode)">

<IENTITY % CI_OnlineResource '(linkage, protocol?, applicationProfile?, e-name?, description?, functionCode?)">
<IENTITY % Cl_MandatoryParty '(individualName | organisationName | positionName)'>

<IENTITY % CI_Contact '(phone?, address*, onlineResource?, hoursOfService?, contactinstructions?)>
<IENTITY % CI_Telephone '(voice*, facsimile*)>

<IENTITY % CI_PresentationFormCode '(registrar, Cl_PresentationFormCode)>

<IENTITY % URL '%CharacterString;">

<IENTITY % CI_OnLineFunctionCode '(registrar, Cl_OnLineFunctionCode)>

<IENTITY % CIl_Date '(a-date, dateType)'>

<IENTITY % Cl_DateTypeCode '(registrar, Cl|_DateTypeCode)">

<IENTITY % CI_Series '(f-name?, issueldentification?, page?)">

<IENTITY % Sequence_ServiceTypeProperty '(ServiceTypeProperty)*'>

<IENTITY % Set_GF_AttributeType_ '(GF_AttributeType)*'>

<IENTITY % Set GF_FeatureType_'(GF_FeatureType)*'>

<IENTITY % Set FE_Feature_'(FE_Feature)*>

<IENTITY % Set_FE_FeatureAttribute_ '(FE_FeatureAttribute)*'>

<IENTITY % Sequence_MD_Dimension_ '(MD_Dimension)*'>

<IENTITY % Sequence_GM_Point_'(GM_Point)*'>

<IENTITY % MD_ldentificationTypes '(MD_Dataldentification | MD_Serviceldentification )>

<IENTITY % MD_ConstraintsTypes '(MD_SecurityConstraints | MD_LegalConstraints | MD_Constraints )'>
<IENTITY % MD_SpatialRepresentationTypes '(MD_Georectified | MD_GridSpatialRepresentation |

MD_ Georeferenceable | MD_VectorSpatialRepresentation )'>

<IENTITY % DQ_ElementTypes '(DQ_QuantitativeAttributeAccuracy | DQ_ThematicAccuracy |
DQ_RelativelnternalPositionalAccuracy | DQ_PositionalAccuracy | DQ_DomainConsistency |
DQ_LogicalConsistency | DQ_TemporalValidity | DQ_TemporalAccuracy | DQ_GriddedDataPositionalAccuracy |
DQ_Completeness | DQ_AbsoluteExternalPositionalAccuracy | DQ_ConceptualConsistency |
DQ_AccuracyOfATimeMeasurement | DQ_TopologicalConsistency | DQ_FormatConsistency |
DQ_CompletenessCommission | DQ_NonQuantitativeAttributeAccuracy | DQ_ThematicClassificationCorrectness |
DQ_CompletenessOmission | DQ_TemporalConsistency )'>

<IENTITY % MD_ldentifierTypes '(RS_Identifier | MD_ldentifier )'>

<IENTITY % DQ_ResuliTypes '(DQ_ConformanceResult | DQ_QuantitativeResult | DQ_Result )'>

<IENTITY % MD_ReferenceSystemTypes '(MD_ReferenceSystem | MD_CRS)">

<IENTITY % MD_RangeDimensionTypes '(MD_Band | MD_RangeDimension )'>

<IENTITY % EX_TemporalExtentTypes '(EX_TemporalExtent | EX_SpatialTemporalExtent)'>

<IENTITY % EX_GeographicExtentTypes '(EX_BoundingPolygon | EX_GeographicBoundingBox |
EX_GeographicDescription )'>

<l-- OBJECT ELEMENT DECLARATIONS -->
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<IENTITY % Object '(MD_Metadata | MD_BrowseGraphic | MD_Dataldentification | MD_Serviceldentification |
MD_RepresentativeFraction | MD_Usage | MD_Keywords | MD_Constraints | MD_LegalConstraints |
MD_SecurityConstraints | LI_ProcessStep | LI_Source | LI_Lineage | DQ_Scope | DQ_DataQuality |
DQ_Completeness | DQ_LogicalConsistency | DQ_PositionalAccuracy | DQ_ThematicAccuracy |
DQ_TemporalAccuracy | DQ_CompletenessCommission | DQ_CompletenessOmission |
DQ_ConceptualConsistency | DQ_DomainConsistency | DQ_FormatConsistency | DQ_TopologicalConsistency |
DQ_AbsoluteExternalPositionalAccuracy | DQ_GriddedDataPositionalAccuracy |
DQ_RelativelnternalPositionalAccuracy | DQ_ThematicClassificationCorrectness |
DQ_NonQuantitativeAttributeAccuracy | DQ_QuantitativeAttributeAccuracy | DQ_AccuracyOfATimeMeasurement |
DQ_TemporalConsistency | DQ_TemporalValidity | DQ_ConformanceResult | DQ_QuantitativeResult | DQ_Result
| MD_Maintenancelnformation | MD_GridSpatialRepresentation | MD_VectorSpatialRepresentation |
MD_Georeferenceable | MD_Dimension | MD_Georectified | MD_GeometricObjects | RS_Identifier |
MD_ReferenceSystem | MD_CRS | MD_ProjectionParameters | MD_ObliqueLineAzimuth | MD_ObliqueLinePoint |
MD_EllipsoidParameters | MD_FeatureCatalogueDescription | MD_CoverageDescription | MD_ImageDescription |
MD_Contentinformation | MD_Identifier | MD_RangeDimension | MD_Band | MD_PortrayalCatalogueReference |
MD_Medium | MD_DigitalTransferOptions | MD_StandardOrderProcess | MD_Distributor | MD_Distribution |
MD_Format | MD_ExtendedElementinformation | MD_MetadataExtensioninformation |
MD_ ApplicationSchemalnformation | MD_FeatureTypeList | MD_SpatialAttributeSupplement | EX_TemporalExtent
| EX_VerticalExtent | EX_BoundingPolygon | EX_Extent | EX_GeographicBoundingBox |
EX_SpatialTemporalExtent | EX_GeographicDescription | CI_ResponsibleParty | Cl_Citation | CI_Address |
Cl_OnlineResource | Cl_Contact | Cl_Telephone | URL | Cl_Date | Cl_Series)'>
<IELEMENT MD_Metadata %MD_Metadata;>
<IATTLIST MD_Metadata

%IM_QObjectldentification;
>
<IELEMENT MD_BrowseGraphic %MD _BrowseGraphic;>
<IATTLIST MD_BrowseGraphic

%IM_QObjectldentification;
>
<IELEMENT MD_Dataldentification %MD _Dataldentification;>
<IATTLIST MD_Dataldentification

%IM_Obijectldentification;
>
<IELEMENT MD_Serviceldentification %MD_Serviceldentification;>
<IATTLIST MD_Serviceldentification

%IM_QObjectldentification;
>
<IELEMENT MD_RepresentativeFraction %MD _RepresentativeFraction;>
<IATTLIST MD_RepresentativeFraction

%IM_QObjectldentification;
>
<IELEMENT MD_Usage %MD _Usage;>
<IATTLIST MD_Usage

%IM_Obijectldentification;
>
<IELEMENT MD_Keywords %MD_Keywords;>
<IATTLIST MD_Keywords

%IM_QObjectldentification;
>
<IELEMENT MD_Constraints %MD _Constraints;>
<IATTLIST MD_Constraints

%IM_Objectldentification;
>
<IELEMENT MD_LegalConstraints %MD_LegalConstraints;>
<IATTLIST MD_LegalConstraints

%IM_Obijectldentification;
>
<IELEMENT MD_SecurityConstraints %MD _SecurityConstraints;>
<IATTLIST MD_SecurityConstraints

%IM_Objectldentification;
>
<IELEMENT LI_ProcessStep %LI_ProcessStep;>
<IATTLIST LI_ProcessStep
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%IM_Obijectldentification;
>
<IELEMENT LI_Source %LI_Source;>
<IATTLIST LI_Source
%IM_Objectldentification;
>
<IELEMENT LI_Lineage %LI_Lineage;>
<IATTLIST LI_Lineage
%IM_Objectldentification;
>
<IELEMENT DQ_Scope %DQ_Scope;>
<IELEMENT DQ_DataQuality %DQ_DataQuality;>
<IATTLIST DQ_DataQuality
%IM_Obijectldentification;
>
<IELEMENT DQ_Completeness %DQ_Completeness;>
<IATTLIST DQ_Completeness
%IM_Objectldentification;
>
<IELEMENT DQ_LogicalConsistency %DQ_LogicalConsistency;>
<IATTLIST DQ_LogicalConsistency
%IM_Objectldentification;
>
<IELEMENT DQ_PositionalAccuracy %DQ_PositionalAccuracy;>
<IATTLIST DQ_PositionalAccuracy
%IM_Obijectldentification;
>
<IELEMENT DQ_ThematicAccuracy %DQ_ThematicAccuracy;>
<IATTLIST DQ_ThematicAccuracy
%IM_Objectldentification;
>
<IELEMENT DQ_TemporalAccuracy %DQ_TemporalAccuracy;>
<IATTLIST DQ_TemporalAccuracy
%IM_Objectldentification;
>
<IELEMENT DQ_CompletenessCommission %DQ_CompletenessCommission;>
<IATTLIST DQ_CompletenessCommission
%IM_Obijectldentification;
>
<IELEMENT DQ_CompletenessOmission %DQ_CompletenessOmission;>
<IATTLIST DQ_CompletenessOmission
%IM_Objectldentification;
>
<IELEMENT DQ_ConceptualConsistency %DQ_ConceptualConsistency;>
<IATTLIST DQ_ConceptualConsistency
%IM_Objectldentification;
>
<IELEMENT DQ_DomainConsistency %DQ_DomainConsistency;>
<IATTLIST DQ_DomainConsistency
%IM_Objectldentification;
>
<IELEMENT DQ_FormatConsistency %DQ_FormatConsistency;>
<IATTLIST DQ_FormatConsistency
%IM_Objectldentification;
>
<IELEMENT DQ_TopologicalConsistency %DQ_TopologicalConsistency;>
<IATTLIST DQ_TopologicalConsistency
%IM_Objectldentification;
>

ISO/DIS 19115

<IELEMENT DQ_AbsoluteExternalPositionalAccuracy %DQ_AbsoluteExternalPositionalAccuracy;>

<IATTLIST DQ_AbsoluteExternalPositionalAccuracy

%IM_Objectldentification;
>
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<IELEMENT DQ_GriddedDataPositionalAccuracy %DQ_GriddedDataPositionalAccuracy;>
<IATTLIST DQ_GriddedDataPositionalAccuracy
%IM_Obijectldentification;
>
<IELEMENT DQ_RelativelnternalPositionalAccuracy %DQ_RelativelnternalPositionalAccuracy;>
<IATTLIST DQ_RelativelnternalPositionalAccuracy
%IM_Objectldentification;
>
<IELEMENT DQ_ThematicClassificationCorrectness %DQ_ThematicClassificationCorrectness;>
<IATTLIST DQ_ThematicClassificationCorrectness
%IM_Obijectldentification;
>
<IELEMENT DQ_NonQuantitativeAttributeAccuracy %DQ_NonQuantitativeAttributeAccuracy;>
<IATTLIST DQ_NonQuantitativeAttributeAccuracy
%IM_Obijectldentification;
>
<IELEMENT DQ_QuantitativeAttributeAccuracy %DQ_QuantitativeAttributeAccuracy;>
<IATTLIST DQ_QuantitativeAttributeAccuracy
%IM_Obijectldentification;
>
<IELEMENT DQ_AccuracyOfATimeMeasurement %DQ_AccuracyOfATimeMeasurement;>
<IATTLIST DQ_AccuracyOfATimeMeasurement
%IM_Objectldentification;
>
<IELEMENT DQ_TemporalConsistency %DQ_TemporalConsistency;>
<IATTLIST DQ_TemporalConsistency
%IM_Objectldentification;
>
<IELEMENT DQ_TemporalValidity %DQ_TemporalValidity;>
<IATTLIST DQ_TemporalValidity
%IM_Obijectldentification;
>
<IELEMENT DQ_ConformanceResult %DQ_ConformanceResult;>
<IATTLIST DQ_ConformanceResult
%IM_QObjectldentification;
>
<IELEMENT DQ_QuantitativeResult %DQ_QuantitativeResult;>
<IATTLIST DQ_QuantitativeResult
%IM_Objectldentification;
>
<IELEMENT DQ_Result %DQ_Result;>
<IELEMENT MD_Maintenancelnformation %MD_Maintenancelnformation;>
<IATTLIST MD_Maintenancelnformation
%IM_Obijectldentification;
>
<IELEMENT MD_GridSpatialRepresentation %MD _GridSpatialRepresentation;>
<IATTLIST MD_GridSpatialRepresentation
%IM_QObjectldentification;
>
<IELEMENT MD_VectorSpatialRepresentation %MD _VectorSpatialRepresentation;>
<IATTLIST MD_VectorSpatialRepresentation
%IM_Objectldentification;
>
<IELEMENT MD_Georeferenceable %MD _Georeferenceable;>
<IATTLIST MD_Georeferenceable
%IM_Obijectldentification;
>
<IELEMENT MD_Dimension %MD_Dimension;>
<IELEMENT MD_Georectified %MD _Georectified;>
<IATTLIST MD_Georectified
%IM_Objectldentification;
>

<IELEMENT MD_GeometricObjects %MD_GeometricObjects;>
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<IATTLIST MD_GeometricObjects
%IM_Obijectldentification;
>
<IELEMENT RS_Identifier %RS_ldentifier;>
<IATTLIST RS_Identifier
%IM_Objectldentification;
>
<IELEMENT MD_ReferenceSystem %MD_ReferenceSystem;>
<IATTLIST MD_ReferenceSystem
%IM_Objectldentification;
>
<IELEMENT MD_CRS %MD_CRS;>
<IATTLIST MD_CRS
%IM_Obijectldentification;
>
<IELEMENT MD_ProjectionParameters %MD _ProjectionParameters;>
<IATTLIST MD_ProjectionParameters
%IM_Objectldentification;
>
<IELEMENT MD_ObliqueLineAzimuth %MD _ObliqueLineAzimuth;>
<IATTLIST MD_ObliqueLineAzimuth
%IM_Objectldentification;
>
<IELEMENT MD_ObliqueLinePoint %MD _ObliqueLinePoint;>
<IATTLIST MD_ObliqueLinePoint
%IM_Obijectldentification;
>
<IELEMENT MD_EllipsoidParameters %MD _EllipsoidParameters;>
<IATTLIST MD_EllipsoidParameters
%IM_Objectldentification;
>
<IELEMENT MD_FeatureCatalogueDescription %MD _FeatureCatalogueDescription;>
<IATTLIST MD_FeatureCatalogueDescription
%IM_Objectldentification;
>
<IELEMENT MD_CoverageDescription %MD _CoverageDescription;>
<IATTLIST MD_CoverageDescription
%IM_Obijectldentification;
>
<IELEMENT MD_ImageDescription %MD _ImageDescription;>
<IATTLIST MD_ImageDescription
%IM_Objectldentification;
>
<IELEMENT MD_ContentInformation %MD_Contentinformation;>
<IATTLIST MD_Contentlnformation
%IM_Objectldentification;
>
<IELEMENT MD_Identifier %MD _Identifier;>
<IELEMENT MD_RangeDimension %MD_RangeDimension;>
<IATTLIST MD_RangeDimension
%IM_Objectldentification;
>
<IELEMENT MD_Band %MD_Band;>
<IATTLIST MD_Band
%IM_Objectldentification;
>
<IELEMENT MD_PortrayalCatalogueReference %MD _PortrayalCatalogueReference;>
<IATTLIST MD_PortrayalCatalogueReference
%IM_Objectldentification;
>
<IELEMENT MD_Medium %MD_Medium;>
<IELEMENT MD_DigitalTransferOptions %MD_DigitalTransferOptions;>
<IATTLIST MD_DigitalTransferOptions
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%IM_Obijectldentification;
>
<IELEMENT MD_StandardOrderProcess %MD _StandardOrderProcess;>
<IATTLIST MD_StandardOrderProcess
%IM_Objectldentification;
>
<IELEMENT MD_Distributor %MD _Distributor;>
<IATTLIST MD_Distributor
%IM_Obijectldentification;
>
<IELEMENT MD_ Distribution %MD _Distribution;>
<IATTLIST MD_Distribution
%IM_Obijectldentification;
>
<IELEMENT MD_Format %MD_Format;>
<IATTLIST MD_Format
%IM_Obijectldentification;
>
<IELEMENT MD_ExtendedElementinformation %MD_ExtendedElementinformation;>
<IATTLIST MD_ExtendedElementinformation
%IM_Obijectldentification;
>
<IELEMENT MD_MetadataExtensionIinformation %MD _MetadataExtensioninformation;>
<IATTLIST MD_MetadataExtensioninformation
%IM_QObjectldentification;
>
<IELEMENT MD_ApplicationSchemalnformation %MD _ApplicationSchemalnformation;>
<IATTLIST MD_ApplicationSchemalnformation
%IM_Obijectldentification;
>
<IELEMENT MD_FeatureTypeList %MD _FeatureTypeList;>
<IATTLIST MD_FeatureTypeList
%IM_Obijectldentification;
>
<IELEMENT MD_SpatialAttributeSupplement %MD _SpatialAttributeSupplement;>
<IATTLIST MD_SpatialAttributeSupplement
%IM_QObjectldentification;
>
<IELEMENT EX_TemporalExtent %EX_TemporalExtent;>
<IATTLIST EX_TemporalExtent
%IM_Obijectldentification;
>
<IELEMENT EX_VerticalExtent %EX_VerticalExtent;>
<IATTLIST EX VerticalExtent
%IM_Obijectldentification;
>
<IELEMENT EX_BoundingPolygon %EX_BoundingPolygon;>
<IATTLIST EX_BoundingPolygon
%IM_QObjectldentification;
>
<IELEMENT EX_Extent %EX_Extent;>
<IELEMENT EX_GeographicBoundingBox %EX_GeographicBoundingBox;>
<IATTLIST EX_GeographicBoundingBox
%IM_Obijectldentification;
>
<IELEMENT EX_SpatialTemporalExtent %EX_SpatialTemporalExtent;>
<IATTLIST EX_SpatialTemporalExtent
%IM_Obijectldentification;
>
<IELEMENT EX_GeographicDescription %EX_GeographicDescription;>
<IATTLIST EX_GeographicDescription

%IM_Objectldentification;
>
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<IELEMENT CI_ResponsibleParty %CI|_ResponsibleParty;>
<IELEMENT CI_Citation %CI_Citation;>
<IELEMENT CI_Address %CI|_Address;>
<IELEMENT CI_OnlineResource %CI|_OnlineResource;>
<IELEMENT CI_Contact %CI_Contact;>
<IELEMENT CI_Telephone %CI_Telephone;>
<IELEMENT URL %URL;>
<IATTLIST URL
%IM_Objectldentification;
>
<IELEMENT CI_Date %CI_Date;>
<IELEMENT CI_Series %CI|_Series;>
<l-- PROPERTY ELEMENT DECLARATIONS -->
<IELEMENT fileldentifier %CharacterString;>
<IELEMENT language %CharacterString;>
<IELEMENT characterSet %MD _CharacterSetCode;>
<IELEMENT parentldentifier %CharacterString;>
<IELEMENT hierarchylLevel %MD_ScopeCode;>
<IELEMENT hierarchyLevelName %CharacterString;>
<IELEMENT contact %CI_ResponsibleParty;>
<IELEMENT dateStamp %Date;>
<IELEMENT metadataStandardName %CharacterString;>
<IELEMENT metadataStandardVersion %CharacterString;>
<IELEMENT distributionInfo %MD _ Distribution;>
<IATTLIST distributionInfo
%IM_ObjectReference;
>
<IELEMENT identificationIinfo %MD _IdentificationTypes;>
<IATTLIST identificationInfo
%IM_ObjectReference;
>
<IELEMENT applicationSchemalnfo %MD_ApplicationSchemalnformation;>
<IATTLIST applicationSchemalnfo
%IM_ObjectReference;
>
<IELEMENT portrayalCataloguelnfo %MD_PortrayalCatalogueReference;>
<IATTLIST portrayalCataloguelnfo
%IM_ObjectReference;
>
<IELEMENT metadataMaintenance %MD _Maintenancelnformation;>
<IATTLIST metadataMaintenance
%IM_ObjectReference;
>
<IELEMENT metadataConstraints %MD _ConstraintsTypes;>
<IATTLIST metadataConstraints
%IM_ObjectReference;
>
<IELEMENT dataQualitylnfo %DQ_DataQuality;>
<IATTLIST dataQualitylnfo
%IM_ObjectReference;
>
<IELEMENT spatialRepresentationinfo %MD _SpatialRepresentationTypes;>
<IATTLIST spatialRepresentationinfo
%IM_ObjectReference;
>
<IELEMENT referenceSysteminfo %MD _ReferenceSystemTypes;>
<IATTLIST referenceSystemInfo
%IM_ObjectReference;
>
<IELEMENT featureCataloguelnfo %MD _FeatureCatalogueDescription;>
<IATTLIST featureCataloguelnfo

%IM_ObjectReference;
>
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<IELEMENT contentinfo %MD _Contentinformation;>
<IATTLIST contentinfo
%IM_ObjectReference;
>
<IELEMENT metadataExtensioninfo %MD_MetadataExtensioninformation;>
<IATTLIST metadataExtensionInfo
%IM_ObjectReference;
>
<IELEMENT fileName %CharacterString;>
<IELEMENT fileDescription %CharacterString;>
<IELEMENT fileType %CharacterString;>
<IELEMENT citation %CI_Citation;>
<IELEMENT abstract %CharacterString;>
<IELEMENT purpose %CharacterString;>
<IELEMENT credit %CharacterString;>
<IELEMENT status %MD_ProgressCode;>
<IELEMENT pointOfContact %CIl_ResponsibleParty;>
<IELEMENT resourceFormat %MD_Format;>
<IATTLIST resourceFormat
%IM_ObjectReference;
>
<IELEMENT resourceSpecificUsage %MD_Usage;>
<IATTLIST resourceSpecificUsage
%IM_ObjectReference;
>
<IELEMENT resourceMaintenance %MD _Maintenancelnformation;>
<IATTLIST resourceMaintenance
%IM_ObjectReference;
>
<IELEMENT descriptiveKeywords %MD _Keywords;>
<IATTLIST descriptiveKeywords
%IM_ObjectReference;
>
<IELEMENT resourceConstraints %MD _ConstraintsTypes;>
<IATTLIST resourceConstraints
%IM_ObjectReference;
>
<IELEMENT graphicOverview %MD _BrowseGraphic;>
<IATTLIST graphicOverview

%IM_ObjectReference;
>

<IELEMENT spatialRepresentationType %MD _SpatialRepresentationTypeCode;>

<IELEMENT spatialResolution %MD _Resolution;>
<IELEMENT topicCategory %MD _TopicCategoryCode;>
<IELEMENT geographicBox %EX_GeographicBoundingBox;>
<IELEMENT geographicDescription %CharacterString;>
<IELEMENT environmentDescription %CharacterString;>
<IELEMENT extent %EX_Extent;>

<IELEMENT supplementallnformation %CharacterString;>
<IELEMENT serviceType ANY>

<l--serviceType has a domain of "DistinguishedName", which is defined in ISO 19119 - Services-->

<IELEMENT typeProperties ANY>

<l--typeProperties has a domain of "Sequence<ServiceTypeProperty>", where ServiceTypeProperty is defined in

ISO 19119 - Services-->

<IELEMENT denominator %Integer;>

<IELEMENT specificUsage %CharacterString;>

<IELEMENT usageDateTime %DateTime;>

<IELEMENT userDeterminedLimitations %CharacterString;>
<IELEMENT userContactinfo %CI_ResponsibleParty;>
<IELEMENT keyword %CharacterString;>

<IELEMENT type %MD_KeywordTypeCode;>

<IELEMENT thesaurusName %CI_Citation;>

<IELEMENT equivalentScale %MD _RepresentativeFraction;>
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<IELEMENT a-distance %Distance;>
<IELEMENT useLimitation %CharacterString;>
<IELEMENT accessConstraints %MD _RestrictionCode;>
<IELEMENT useConstraints %MD _RestrictionCode;>
<IELEMENT otherConstraints %CharacterString;>
<IELEMENT classification %MD _ClassificationCode;>
<IELEMENT userNote %CharacterString;>
<IELEMENT classificationSystem %CharacterString;>
<IELEMENT handlingDescription %CharacterString;>
<IELEMENT description %CharacterString;>
<IELEMENT rationale %CharacterString;>
<IELEMENT dateTime %DateTime;>
<IELEMENT processor %Cl_ResponsibleParty;>
<IATTLIST processor

%IM_ObjectReference;
>
<IELEMENT source %LI_Source;>
<IATTLIST source

%IM_ObjectReference;
>
<IELEMENT scaleDenominator %MD _RepresentativeFraction;>
<IELEMENT datum %MD _ReferenceSystemTypes;>
<IELEMENT sourceCitation %CI_Citation;>
<IATTLIST sourceCitation

%IM_ObjectReference;
>
<IELEMENT sourceExtent %EX_Extent;>
<IATTLIST sourceExtent

%IM_ObjectReference;
>
<IELEMENT sourceStep %LI|_ProcessStep;>
<IATTLIST sourceStep

%IM_ObjectReference;
>
<IELEMENT statement %CharacterString;>
<IELEMENT processStep %LI_ProcessStep;>
<IATTLIST processStep

%IM_ObjectReference;
>
<IELEMENT level %MD_ScopeCode;>
<IELEMENT levelDescription %MD_ScopeDescription;>
<IELEMENT a-scope %DQ_Scope;>
<IELEMENT report %DQ_ElementTypes;>
<IATTLIST report

%IM_ObjectReference;
>
<IELEMENT lineage %LI_Lineage;>
<IATTLIST lineage

%IM_ObjectReference;
>
<IELEMENT nameOfMeasure %CharacterString;>
<IELEMENT measureldentification %MD _IdentifierTypes;>
<IELEMENT measureDescription %CharacterString;>
<IELEMENT evaluationMethodType %DQ_EvaluationMethodCode;>
<IELEMENT evaluationMethodDescription %CharacterString;>
<IELEMENT evaluationProcedure %CI_Citation;>
<IELEMENT result %DQ_ResultTypes;>
<IELEMENT specification %CI_Citation;>
<IELEMENT explanation %CharacterString;>
<IELEMENT pass %Boolean;>
<IELEMENT valueType ANY>
<l--valueType should have a domain of "%RecordType;"-->
<IELEMENT valueUnit %Measure;>
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<IELEMENT errorStatistic %CharacterString;>
<IELEMENT a-value %Record;>
<IELEMENT maintenanceAndUpdateFrequency %MD_MaintenanceFrequencyCode;>
<IELEMENT dateOfNextUpdate %Date;>
<IELEMENT userDefinedMaintenanceFrequency ANY>
<l--userDefinedMaintenanceFrequency has a domain of "TM_PeriodDuration", which is defined in ISO 19108 -
Temporal schema-->
<IELEMENT updateScope %MD_ScopeCode;>
<IELEMENT updateScopeDescription %MD _ScopeDescription;>
<IELEMENT maintenanceNote %CharacterString;>
<IELEMENT a-attributes ANY>
<l--attributes has a domain of "Set<GF_AttributeType>", where GF_AttributeType is defined in 19109 - Rules for
application schema-->
<IELEMENT features ANY>
<l--features has a domain of "Set<GF_FeatureType>", where GF_FeatureType is defined in 19109 - Rules for
application schema-->
<IELEMENT featurelnstances ANY>
<l--featurelnstances has a domain of "Set<FE_Feature>", where FE_Feature is defined in 19109 - Rules for
application schema-->
<IELEMENT attributelnstances ANY>
<l--attributelnstances has a domain of "Set<FE_FeatureAttribute>", where FE_FeatureAttribute is defined in 19109
- Rules for application schema-->
<IELEMENT dataset %CharacterString;>
<IELEMENT other %CharacterString;>
<IELEMENT numberOfDimensions %lnteger;>
<IELEMENT axisDimensionProperties %Sequence_MD_Dimension_;>
<IELEMENT cellGeometry %MD_CellGeometryCode;>
<IELEMENT transformationParameterAvailability %Boolean;>
<IELEMENT topologyLevel %MD _TopologyLevelCode;>
<IELEMENT geometricObjects %MD _GeometricObjects;>
<IELEMENT controlPointAvailability %Boolean;>
<IELEMENT orientationParameterAvailability %Boolean;>
<IELEMENT orientationParameterDescription %CharacterString;>
<IELEMENT parameters %Record;>
<IELEMENT parameterCitation %CI_Citation;>
<IELEMENT dimensionName %MD _DimensionNameTypeCode;>
<IELEMENT dimensionSize %lnteger;>
<IELEMENT resolution %Measure;>
<IELEMENT checkPointAvailability %Boolean;>
<IELEMENT checkPointDescription %CharacterString;>
<IELEMENT cornerPoints ANY>
<l--cornerPoints has a domain of "Sequence<GM_Point>", where GM_Poing is defined in ISO 19107 - Spatial
Schema-->
<IELEMENT centerPoint ANY>
<l--centerPoint has a domain of "GM_Point", which is defined in ISO 19107 - Spatial schema-->
<IELEMENT pointInPixel %MD_PixelOrientationCode;>
<IELEMENT transformationDimensionDescription %CharacterString;>
<IELEMENT transformationDimensionMapping %CharacterString;>
<IELEMENT geometricObjectType %MD_GeometricObjectTypeCode;>
<IELEMENT geometricObjectCount %Integer;>
<IELEMENT authority %CI_Citation;>
<IELEMENT a-code %CharacterString;>
<IELEMENT rsID %RS_Identifier;>
<IELEMENT projection %RS_Identifier;>
<IELEMENT ellipsoid %RS _Identifier;>
<IELEMENT projectionParameters %MD _ProjectionParameters;>
<IATTLIST projectionParameters
%IM_ObjectReference;
>
<IELEMENT ellipsoidParameters %MD _EllipsoidParameters;>
<IATTLIST ellipsoidParameters

%IM_ObjectReference;
>
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<IELEMENT zoneNumber %Integer;>
<IELEMENT standardParallel %Real;>
<IELEMENT longitudeOfCentralMeridian %Real;>
<IELEMENT latitudeOfProjectionOrigin %Real;>
<IELEMENT falseEasting %Real;>
<IELEMENT falseNorthing %Real;>
<IELEMENT falseEastingNorthingUnits %UomLength;>
<IELEMENT scaleFactorAtEquator %Real;>
<IELEMENT heightOfProspectivePointAboveSurface %Real;>
<IELEMENT longitudeOfProjectionCenter %Real;>
<IELEMENT latitudeOfProjectionCenter %Real;>
<IELEMENT scaleFactorAtCenterLine %Real;>
<IELEMENT straightVertialLongitudeFromPole %Real;>
<IELEMENT scaleFactorAtProjectionOrigin %Real;>
<IELEMENT obliqueLineAzimuthParameter %MD _ObliqueLineAzimuth;>
<IATTLIST obliqueLineAzimuthParameter
%IM_ObjectReference;
>
<IELEMENT obliqueLinePointParameter %MD _ObliqueLinePoint;>
<IATTLIST obliqueLinePointParameter
%IM_ObjectReference;
>
<IELEMENT azimuthAngle %Real;>
<IELEMENT azimuthMeasurePointLongitude %Real;>
<IELEMENT obliqueLineLatitude %Real;>
<IELEMENT obliqueLineLongitude %Real;>
<IELEMENT semiMajorAxis %Real;>
<IELEMENT axisUnits %UomLength;>
<IELEMENT denominatorOfFlatteningRatio %Real;>
<IELEMENT complianceCode %Boolean;>
<IELEMENT includedWithDataset %Boolean;>
<IELEMENT featureTypes %GenericNameTypes;>
<IELEMENT featureCatalogueCitation %CI_Citation;>
<IATTLIST featureCatalogueCitation
%IM_ObjectReference;
>
<IELEMENT attributeDescription ANY>
<!--attributeDescription should have a domain of "%RecordType;"-->
<IELEMENT contentType %MD_CoverageContentTypeCode;>
<IELEMENT imageDescription %MD _ImageDescription;>
<IATTLIST imageDescription
%IM_ObjectReference;
>
<IELEMENT dimension %MD_RangeDimensionTypes;>
<IATTLIST dimension
%IM_ObjectReference;
>
<IELEMENT illuminationElevationAngle %Real;>
<IELEMENT illuminationAzimuthAngle %Real;>
<IELEMENT imagingCondition %MD_ImagingConditionCode;>
<IELEMENT imageQualityCode %MD_ldentifierTypes;>
<IELEMENT cloudCoverPercentage %Real;>
<IELEMENT processingLevelCode %MD _IdentifierTypes;>
<IELEMENT compressionGenerationQuantity %Integer;>
<IELEMENT triangulationindicator %Boolean;>
<IELEMENT radiometricCalibrationDataAvailability %Boolean;>
<IELEMENT cameraCalibrationInformationAvailability %Boolean;>
<IELEMENT filmDistortionInformationAvailability %Boolean;>
<IELEMENT lensDistortionInformationAvailability %Boolean;>
<IELEMENT sequenceldentifier %AttributeName;>
<IELEMENT descriptor %CharacterString;>
<IELEMENT maxValue %Real;>
<IELEMENT minValue %Real;>
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<IELEMENT units %UomLength;>
<IELEMENT peakResponse %Real;>
<IELEMENT bitsPerValue %Integer;>
<IELEMENT toneGradation %Integer;>
<IELEMENT scaleFactor %Real;>
<IELEMENT offset %Real;>
<IELEMENT portrayalCatalogueCitation %CI_Citation;>
<IELEMENT a-name %MD_MediumNameCode;>
<IELEMENT density %Real;>
<IELEMENT densityUnits %CharacterString;>
<IELEMENT volumes %lnteger;>
<IELEMENT mediumFormat %MD_MediumFormatCode;>
<IELEMENT mediumNote %CharacterString;>
<IELEMENT unitsOfDistribution %CharacterString;>
<IELEMENT transferSize %Real;>
<IELEMENT onLine %CI_OnlineResource;>
<IELEMENT offLine %MD_Medium;>
<IELEMENT fees %CharacterString;>
<IELEMENT plannedAvailableDateTime %DateTime;>
<IELEMENT orderingInstructions %CharacterString;>
<IELEMENT turnaround %CharacterString;>
<IELEMENT distributorContact %CI_ResponsibleParty;>
<IELEMENT distributionOrderProcess %MD _StandardOrderProcess;>
<IATTLIST distributionOrderProcess
%IM_ObjectReference;
>
<IELEMENT distributorFormat %MD_Format;>
<IATTLIST distributorFormat
%IM_ObjectReference;
>
<IELEMENT distributorTransferOptions %MD _DigitalTransferOptions;>
<IATTLIST distributorTransferOptions
%IM_ObjectReference;
>
<IELEMENT distributionFormat %MD _Format;>
<IATTLIST distributionFormat
%IM_ObjectReference;
>
<IELEMENT transferOptions %MD _DigitalTransferOptions;>
<IATTLIST transferOptions
%IM_ObjectReference;
>
<IELEMENT distributor %MD _Distributor;>
<IATTLIST distributor
%IM_ObjectReference;
>
<IELEMENT b-name %CharacterString;>
<IELEMENT version %CharacterString;>
<IELEMENT amendmentNumber %CharacterString;>
<IELEMENT fileDecompressionTechnique %CharacterString;>
<IELEMENT formatDistributor %MD _Distributor;>
<IATTLIST formatDistributor
%IM_ObjectReference;
>
<IELEMENT c-name %CharacterString;>
<IELEMENT shortName %CharacterString;>
<IELEMENT domainCode %Integer;>
<IELEMENT definition %CharacterString;>
<IELEMENT obligation %MD_ObligationCode;>
<IELEMENT condition %CharacterString;>
<IELEMENT dataType %MD_DatatypeCode;>
<IELEMENT maximumOccurence %CharacterString;>
<IELEMENT domainValue %CharacterString;>
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<IELEMENT parentEntity %CharacterString;>
<IELEMENT rule %CharacterString;>
<IELEMENT extensionOnLineResource %Cl_OnlineResource;>
<IELEMENT extendedElementinformation %MD _ExtendedElementinformation;>
<IATTLIST extendedElementinformation
%IM_ObjectReference;
>
<IELEMENT d-name %CharacterString;>
<IELEMENT schemalanguage %CharacterString;>
<IELEMENT constraintLanguage %CharacterString;>
<IELEMENT schemaAscii %CharacterString;>
<IELEMENT graphicsFile %CharacterString;>
<IELEMENT softwareDevelopmentFile %Binary;>
<IELEMENT softwareDevelopmentFileFormat %CharacterString;>
<IELEMENT featureCatalogueSupplement %MD _SpatialAttributeSupplement;>
<IATTLIST featureCatalogueSupplement
%IM_ObjectReference;
>
<IELEMENT spatialObject %CharacterString;>
<IELEMENT spatialSchemaName %CharacterString;>
<IELEMENT theFeatureTypeList %MD _FeatureTypeList;>
<IATTLIST theFeatureTypelList
%IM_ObjectReference;
>
<IELEMENT minimumValue %Real;>
<IELEMENT maximumValue %Real;>
<IELEMENT unitOfMeasure %UomLength;>
<IELEMENT extentTypeCode %Boolean;>
<IELEMENT polygon ANY>

<!--polygon has a domain of "GM_Object", which is defined in ISO 19107 - Spatial schema-->

<IELEMENT temporalElement %EX_TemporalExtentTypes;>
<IATTLIST temporalElement
%IM_ObjectReference;
>
<IELEMENT verticalElement %EX_VerticalExtent;>
<IATTLIST verticalElement
%IM_ObjectReference;
>
<IELEMENT geographicElement %EX_GeographicExtentTypes;>
<IATTLIST geographicElement
%IM_ObjectReference;
>
<IELEMENT westBoundLongitude %Angle;>
<IELEMENT eastBoundLongitude %Angle;>
<IELEMENT southBoundLatitude %Angle;>
<IELEMENT northBoundLatitude %Angle;>
<IELEMENT spatialExtent %EX_GeographicExtentTypes;>
<IATTLIST spatialExtent
%IM_ObjectReference;
>
<IELEMENT geographicldentifier %RS_Identifier;>
<IELEMENT a-extent ANY>

<l--a-extent has a domain of "TM_Primitive", which is defined in ISO 19108 - Temporal schema-->

<IELEMENT individualName %CharacterString;>
<IELEMENT organisationName %CharacterString;>
<IELEMENT positionName %CharacterString;>
<IELEMENT contactinfo %CI_Contact;>
<IELEMENT role %CI_RoleCode;>

<IELEMENT title %CharacterString;>

<IELEMENT alternateTitle %CharacterString;>
<IELEMENT date %CI_Date;>

<IELEMENT edition %CharacterString;>
<IELEMENT editionDate %Date;>
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<IELEMENT identifier %CharacterString;>
<IELEMENT identifierType %CharacterString;>
<IELEMENT citedResponsibleParty %Cl_ResponsibleParty;>
<IELEMENT presentationForm %CI_PresentationFormCode;>
<IELEMENT series %CI_Series;>
<IELEMENT otherCitationDetails %CharacterString;>
<IELEMENT collectiveTitle %CharacterString;>
<IELEMENT ISBN %CharacterString;>
<IELEMENT ISSN %CharacterString;>
<IELEMENT deliveryPoint %CharacterString;>
<IELEMENT city %CharacterString;>
<IELEMENT administrativeArea %CharacterString;>
<IELEMENT postalCode %CharacterString;>
<IELEMENT country %CharacterString;>
<IELEMENT electronicMailAddress %CharacterString;>
<IELEMENT onlineResource %CIl_OnlineResource;>
<IATTLIST onlineResource

%IM_ObjectReference;
>
<IELEMENT linkage %URL;>
<IELEMENT protocol %CharacterString;>
<IELEMENT applicationProfile %CharacterString;>
<IELEMENT e-name %CharacterString;>
<IELEMENT functionCode %CI_OnLineFunctionCode;>
<IELEMENT phone %CI_Telephone;>
<IELEMENT address %Cl|_Address;>
<IELEMENT hoursOfService %CharacterString;>
<IELEMENT contactInstructions %CharacterString;>
<IELEMENT voice %CharacterString;>
<IELEMENT facsimile %CharacterString;>
<IELEMENT a-date %Date;>
<IELEMENT dateType %Cl_DateTypeCode;>
<IELEMENT f-name %CharacterString;>
<IELEMENT issueldentification %CharacterString;>
<IELEMENT page %CharacterString;>
<!--Codelist and Enumeration Information-->
<IELEMENT CI_DateTypeCode EMPTY>
<IATTLIST CI_DateTypeCode

value (creation | publication | revision) #REQUIRED
>
<IELEMENT CI_OnLineFunctionCode EMPTY>
<IATTLIST CIl_OnLineFunctionCode

value (download | information | offlineAccess | order | search) #REQUIRED
>
<IELEMENT CI_PresentationFormCode EMPTY>
<IATTLIST CI_PresentationFormCode

value (documentDigital | documentHardcopy | imageDigital | imageHardcopy | mapDigital | mapHardcopy |
modelDigital | modelHardcopy | profileDigital | profileHardcopy | tableDigital | tableHardcopy | videoDigital |
videoHardcopy) #REQUIRED
>

<IELEMENT CI_RoleCode EMPTY>
<IATTLIST Cl_RoleCode
value (resourceProvider | custodian | owner | user | distributor | originator | pointOfContact |
principallnvestigator | processor | publisher) #REQUIRED
>

<IELEMENT DQ_EvaluationMethodTypeCode EMPTY>
<IATTLIST DQ_EvaluationMethodTypeCode

value (directinternal | directExternal | indirect) #REQUIRED
>
<IELEMENT MD_CellGeometryCode EMPTY>
<IATTLIST MD_CellGeometryCode

value (point | area) #REQUIRED
>
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<IELEMENT MD_CharacterSetCode EMPTY>
<IATTLIST MD_CharacterSetCode

value (ucs2 | ucs4 | utf7 | utf8 | utf16 | 8859part1 | 8859part2 | 8859part3 | 8859part4 | 8859part5 | 8859part6
| 8859part7 | 8859part8 | 8859part9 | 8859part11 | 8859part14 | 8859part15 | jis | shiftdIS | eucJP | usAscii | ebcdic |
eucKR | big5) #REQUIRED
>

<IELEMENT MD_ClassificationCode EMPTY>
<IATTLIST MD_ClassificationCode
value (unclassified | restricted | confidential | secret | topsecret) #REQUIRED
>
<IELEMENT MD_CoverageContentTypeCode EMPTY>
<IATTLIST MD_CoverageContentTypeCode
value (image | thematicClassification | physicalMeasurement) #REQUIRED
>
<IELEMENT MD_DatatypeCode (#PCDATA)>
<IATTLIST MD_DatatypeCode
value (class | codelist | enumeration | codelistElement | abstractClass | aggregateClass | specifiedClass |
datatypeClass | interfaceClass | unionClass | metaclass | typeClass | characterString | integer | association)
#REQUIRED
>
<IELEMENT MD_DimensionNameTypeCode EMPTY>
<IATTLIST MD_DimensionNameTypeCode
value (row | column | vertical | track | crossTrack | line | sample | time) #REQUIRED
>
<I[ELEMENT MD_GeometricObjectTypeCode EMPTY>
<IATTLIST MD_GeometricObjectTypeCode
value (complexes | composites | curve | point | solid | surface) #REQUIRED
>
<IELEMENT MD_ImagingConditionCode EMPTY>
<IATTLIST MD_ImagingConditionCode
value (blurredlmage | cloud | degradingObliquity | fog | heavySmokeOrDust | night | rain | semiDarkness |
shadow | snow | terrainMasking) #REQUIRED
>

<IELEMENT MD_KeywordTypeCode EMPTY>
<IATTLIST MD_KeywordTypeCode
value (discipline | place | stratum | temporal | theme) #REQUIRED
>
<IELEMENT MD_MaintenanceFrequencyCode EMPTY>
<IATTLIST MD_MaintenanceFrequencyCode
value (continual | daily | weekly | fortnightly | monthly | quarterly | biannually | annually | asNeeded | irregular |
notPlanned | unknown) #REQUIRED
>

<IELEMENT MD_MediumFormatCode EMPTY>
<IATTLIST MD_MediumFormatCode

value (cpio | tar | highSierra | is09660 | is09660RockRidge | iso9660AppleHFS) #REQUIRED
>
<IELEMENT MD_MediumNameCode EMPTY>
<IATTLIST MD_MediumNameCode

value (cdRom | dvd | dvdRom | 3halfinchFloppy | 5quartherinchFloppy | 7trackTape | StrackTape |
3480Cartridge | 3490Cartridge | 3580Cartridge | 4mmCartridgeTape | 8mmCartridgeTape |
1quarterinchCartridgeTape | digitalLinearTape | online | satellite | telephoneLink | hardcopy) #REQUIRED
>

<IELEMENT MD_ObligationCode EMPTY>
<IATTLIST MD_ObligationCode
value (mandatory | optional | conditional) #REQUIRED
>
<IELEMENT MD_PixelOrientationCode EMPTY>
<IATTLIST MD_PixelOrientationCode
value (center | lowerLeft | lowerRight | upperRight | upperLeft) #REQUIRED
>
<IELEMENT MD_ProgressCode EMPTY>
<IATTLIST MD_ProgressCode
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value (completed | historicalArchive | obsolete | onGoing | planned | required | underdevelopment)
#REQUIRED
>
<IELEMENT MD_RestrictionCode EMPTY>
<IATTLIST MD_RestrictionCode

value (copyright | patent | patentPending | trademark | license | intellectualPropertyRights | restricted |
otherRestictions) #REQUIRED
>
<IELEMENT MD_ScopeCode EMPTY>
<IATTLIST MD_ScopeCode

value (attribute | attributeType | collectionhardware | collectionSession | dataset | series |
nonGeographicDataset | dimensionGroup | feature | featureType | propertyType | fieldSession | software | service
model) #REQUIRED
>

<IELEMENT MD_SpatialRepresentationTypeCode EMPTY>
<IATTLIST MD_SpatialRepresentationTypeCode
value (vector | grid | textTable | tin | stereoModel | video) #REQUIRED
>
<IELEMENT MD_TopicCategoryCode EMPTY>
<IATTLIST MD_TopicCategoryCode
value (farming | biota | boundaries | climatologyMeteorologyAtmosphere | economy | elevation | environment
| geoscientificinformation | health | imageryBaseMapsEarthCover | intelligenceMilitary | inlandWaters | location |
oceans | planningCadastre | society | structure | transportation | utilitiesCommunication) #REQUIRED
>
<IELEMENT MD_TopologyLevelCode EMPTY>
<IATTLIST MD_TopologyLevelCode
value (geometryOnly | topology1D | planarGraph | fullPlanarGraph | surfaceGraph | fullSurfaceGraph |
topology3D | fullTopology3D | abstract) #REQUIRED
>

<l--The language codelist below comes from ISO 639-2, as various parts of that standard can be used, the codelist
is not present in 19115.-->
<IELEMENT languageCode EMPTY>
<IATTLIST languageCode

value (aa |ab|af |am |ar|as|ay|az|ba|be|bg|bh| o |
en|eo|es|et|eu|fa|fi|fj|fo|fr|fy|ga|gd|gl|gn]|gu|ha |hr|hu|hy|ia|ie|ik|in]|is|it|iw]ja|ji]|
jw|ka|kk |Kkl|km|kn|ko|ks|ku]|ky|la|In]lo[lt]Iv|mg|mi|mk|ml|mn|mo|fr|ms|mt|my|na]|ne]|nl
|nojoc|om|or|pal|pl|ps|ptlqu|rm|m|ro|ru|rw]|sa|sd]|sg|sh]|si|sk]|sl|sm]|sn|so|sq]|sr]|ss]|st
|su|sv|sw|ta|te|tg|th|ti|tk|tl|tn|to|tr|ts|tt|tw|uk]|ur]|uz]|vVi|vo]|wo]|xh|yo]|zh]|zu)"en"
>

bi|bn|bo|br|calco|cs|cy|da|de|dz]|el]|
lT | hu |

F.3 ISO TS 19103 — Conceptual Schema Language DTD (19103-CSL.dtd)

<?xml version="1.0" encoding="UTF-8"?>
<!-- Object identification -->
<IENTITY % IM_Objectldentification 'id ID #REQUIRED
uuid CDATA #IMPLIED ">
<l-- Object Reference -->
<IENTITY % IM_ObjectReference 'idref IDREF #IMPLIED
uuidref CDATA #IMPLIED
uriref CDATA #IMPLIED">
<l-- TYPE - ENTITY DECLARATIONS -->
<IENTITY % UomAngle '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % UomLength '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % UomScale '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % Measure '(value)>
<IENTITY % Length '(value, uom)'>
<IENTITY % Angle '(value, uom)'>
<IENTITY % Scale '(value, uom, sourceUnits, targetUnits)'>
<IENTITY % Area '(value, uom)">
<IENTITY % Velocity '(value, time, distance, uom)>
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<IENTITY % Time '(value, uom)'>

<IENTITY % UomTime '(uomName, conversionTolSOstandarUnit)">
<IENTITY % UomArea '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % Distance '(value, uom)>

<IENTITY % Volume '(value, uom)'>

<IENTITY % UomVolume '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % ISOStandardUnits '(registrar, code)'>

<IENTITY % UomVelocity '(uomName, conversionTolSOstandarUnit)'>
<IENTITY % Record '(attributes, recordType+)'>

<IENTITY % Any 'ANY"'>

<IENTITY % NameSpace '(isGlobal, acceptableClassList, name)'>
<IENTITY % GenericName '(scope)'>

<IENTITY % LocalName '(scope)>

<IENTITY % TypeName '(scope, aName)>

<IENTITY % ScopedName '(scope)>

<IENTITY % AttributeName '(scope, aName, attributeType)'>
<IENTITY % DateTime '(century, year?, month?, day?, precision?, hour, minute?, second?)'>
<IENTITY % Date '(#PCDATA)">

<IENTITY % DatePrecision '(precision, determinationMethod)">
<IENTITY % Sign '(#PCDATA)">

<IENTITY % SignAttribute '(Positve | Negative )'>

<IENTITY % Boolean '(#PCDATA)">

<IENTITY % BooleanAttribute '(TRUE | FALSE )>

<IENTITY % Logical '(#PCDATA)">

<IENTITY % LogicalAttribute '(TRUE | FALSE | MAYBE )>

<IENTITY % Probablility '(value)>

<IENTITY % CharacterString '(#PCDATA)">

<IENTITY % Character '(#PCDATA)">

<IENTITY % Number '(#PCDATA)'>

<IENTITY % Real '(#PCDATA)">

<IENTITY % Integer '(#PCDATA)">

<IENTITY % Decimal '(#PCDATA)">

<IENTITY % Binary '(#PCDATA)">

<IENTITY % URI '(#PCDATA)">

<IENTITY % Dictionary_AttributeName_Any_ '(AttributeName, Any)*'>
<IENTITY % Set_TypeName_ '(TypeName)*'>

<IENTITY % NumberTypes '(Integer | Number | Real)>

<IENTITY % GenericNameTypes '(TypeName | LocalName | ScopedName | GenericName )">
<l-- CODELIST ELEMENTS -->

<IELEMENT registrar %URI;>

<IELEMENT code %CharacterString;>

<l-- OBJECT ELEMENT DECLARATIONS -->

<IENTITY % Object '(UomAngle | UomLength | UomScale | Measure | Length | Angle | Scale | Area | Velocity |
Time | UomTime | UomArea | Distance | Volume | UomVolume | UomVelocity | Record | Any | NameSpace |
GenericName | LocalName | TypeName | ScopedName | AttributeName | DateTime | Date | DatePrecision |
Probablility | CharacterString | Character | Number | Real | Integer | Decimal | Binary | URI)">
<IELEMENT UomAngle %UomAngle;>

<IELEMENT UomLength %UomLength;>

<IELEMENT UomScale %UomScale;>

<IELEMENT Measure %Measure;>

<IELEMENT Length %Length;>

<IELEMENT Angle %Angle;>

<IELEMENT Scale %Scale;>

<IELEMENT Area %Area;>

<IELEMENT Velocity %Velocity;>

<IELEMENT Time %Time;>

<IELEMENT UomTime %UomTime;>

<IELEMENT UomArea %UomArea;>

<IELEMENT Distance %Distance;>

<IELEMENT Volume %Volume;>

<IELEMENT UomVolume %UomVolume;>

<IELEMENT UomVelocity %UomVelocity;>

<IELEMENT Record %Record;>
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<IATTLIST Record
%IM_Obijectldentification;

>

<IELEMENT Any %Any;>

<IELEMENT NameSpace %NameSpace;>

<IATTLIST NameSpace
%IM_Objectldentification;

>

<IELEMENT GenericName %GenericName;>

<IATTLIST GenericName
%IM_Obijectldentification;

>

<IELEMENT LocalName %LocalName;>

<IATTLIST LocalName
%IM_Obijectldentification;

>

<IELEMENT TypeName %TypeName;>

<IATTLIST TypeName
%IM_Obijectldentification;

>

<IELEMENT ScopedName %ScopedName;>

<IATTLIST ScopedName
%IM_Objectldentification;

>

<IELEMENT AttributeName %AttributeName;>

<IATTLIST AttributeName
%IM_Objectldentification;

>

<IELEMENT DateTime %DateTime;>

<IELEMENT Date %Date;>

<IELEMENT DatePrecision %DatePrecision;>

<IATTLIST DatePrecision
%IM_Obijectldentification;

>

<IELEMENT Probablility %Probablility;>

<IELEMENT CharacterString %CharacterString;>

<IELEMENT Character %Character;>

<IELEMENT Number %Number;>

<IELEMENT Real %Real;>

<IELEMENT Integer %Integer;>

<IELEMENT Decimal %Decimal;>

<IELEMENT Binary %Binary;>

<IELEMENT URI %URI;>

<l-- PROPERTY ELEMENT DECLARATIONS -->

<IELEMENT uomName %CharacterString;>

<IELEMENT conversionTolSOstandarUnit %Real;>

<IELEMENT value %NumberTypes;>

<IELEMENT uom %UomLength;>

<IELEMENT sourceUnits %UomLength;>

<IELEMENT targetUnits %UomLength;>

<IELEMENT time %UomTime;>

<IELEMENT distance %UomLength;>

<IELEMENT attributes %Dictionary_AttributeName_Any ;>

<IELEMENT recordType EMPTY>

<l-- Reference to RecordType -->

<IATTLIST recordType
%IM_ObjectReference;

>

<IELEMENT isGlobal %Boolean;>

<IELEMENT acceptableClassList %Set_TypeName_;>

<IELEMENT name EMPTY>

<l-- Reference to GenericNameTypes -->

<IATTLIST name
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%IM_ObjectReference;
>
<IELEMENT scope EMPTY>
<!-- Reference to NameSpace -->
<IATTLIST scope

%IM_ObjectReference;
>
<!--ELEMENT scope EMPTY > Ref: NameSpace -->
<l--ELEMENT scope EMPTY > Ref: NameSpace -->
<l--ELEMENT scope EMPTY > Ref: NameSpace -->
<I--ELEMENT scope EMPTY > Ref: NameSpace -->
<IELEMENT aName %CharacterString;>
<IELEMENT attributeType %TypeName;>
<IELEMENT century %CharacterString;>
<IELEMENT year %CharacterString;>
<IELEMENT month %CharacterString;>
<IELEMENT day %CharacterString;>
<IELEMENT precision EMPTY>
<l-- Reference to DatePrecision -->
<IATTLIST precision

%IM_ObjectReference;
>
<IELEMENT hour %CharacterString;>
<IELEMENT minute %CharacterString;>
<IELEMENT second %CharacterString;>
<IELEMENT determinationMethod %CharacterString;>
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Annex G
(informative)

Metadata extension methodology

G.1 Metadata extensions methodology

The following nine-stage methodology should be followed in order to define additional metadata.

G.2 Review of existing metadata elements (Stage 1)

Stage 1 of the methodology is intended to ensure that only valid extensions are made to the standard set defined
by ISO 19115. A full review of the standard set of metadata described in annex B and any formally
documented/published profiles should be conducted. This review should not only cover the metadata
entity/element name, but also the definition, data type, obligation, domain, and the maximum number of
occurrences. It is possible that a new entity/element is not required as an existing entity/element meets the
requirements.

If a suitable entity/element can be identified, then the relationships of this entity/element should be reviewed with
those in Annex A to ensure that the candidate entity/element is not precluded by excluded combinations with other
entities/elements.

METHOD:
EITHER

I)  An existing metadata element or entity is identified as meeting the requirement. ACTION - Utilize
the existing metadata entity/element, no metadata extensions are required.

I) A new section of metadata entities is needed to meet the new requirement. ACTION - Go to
Stage 2.

Ill) An existing metadata element is identified whose domain could logically be restricted to meet the
identified requirement by taking the action of limiting the existing “free text” domain. ACTION —
Go to Stage 3.

IV) An existing metadata element is identified whose domain could logically be expanded to meet the
identified requirement by taking the action of adding values to the existing codelist. ACTION — Go
to Stage 4.

V) A new metadata element is needed to meet the requirement. Check that no existing metadata
element could be modified to meet the requirement. ACTION - Go to Stage 5.

VI) A new metadata entity is needed to meet the requirement. A metadata entity is a group of related
elements, that in conjunction, meet the needs of the new requirement. Check that no existing
metadata entity could be modified to meet the requirements by the addition of metadata
elements. ACTION - Go to Stage 6.

VII) An existing metadata element or entity or section meets the requirement, but the profile requires
that a more stringent obligation is applied than that defined in this International Standard. The
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metadata obligations defined in the ISO 19115 cannot be relaxed in a profile. ACTION - Go to
Stage 7.

VIII) An existing metadata element meets the requirements, but the domain required by the profile is a
sub-set of the ISO 19115 domain. ACTION - Go to Stage 7.

G.3 Definition of a new metadata section (Stage 2)

A new metadata section is to be defined, but no existing metadata section from 1ISO 19115 is suitable, nor can any
existing section be expanded to meet the requirement. In this case, a new metadata section may be defined.

The new metadata section should be defined in a style consistent with that of ISO 19115 (which is based on ISO
11179-3).

METHOD:
I) Go to Stage 5 to define the new metadata elements required to populate the section.
II) Go to Stage 6 to define the new metadata entities required to populate the section.

[ll) Go to Stage 9.

G.4 Definition of a new metadata codelist (Stage 3)

An existing metadata element is suitable, given that the “free text” domain of the identified element is restricted. No
existing metadata codelist can be identified within the metadata standard that meets the requirements. In this
circumstance a new metadata codelist may be defined to meet the specific requirements of the profile.

The new metadata codelist should be defined in a style consistent with that of ISO 19115 (which is based on ISO
11179-3).

METHOD:
) Define the new metadata codelist in terms of Definition (B.1.4), Name (B.1.2), and Short Name
(B.1.3). The definition of the new codelist should be done so as to be consistent with the existing
codelists which can be found in clause B.5.
II) Define the new metadata codelist elements in terms of Definition (B.1.4) and Domain code and

Short Name (B.1.3). This definition should also be done so as to be consistent with the existing
codelist elements found in clause B.5.

G.5 Definition of a new metadata codelist element (Stage 4)

An existing metadata element is suitable, given that the metadata codelist of the identified element is expanded.
The new metadata codelist elements should be defined with reference to the existing set of elements. The ex-
panded metadata codelist must be a logical expansion of the standard set of values.

If the proposed new metadata domain element does not logically build upon the original domain then it may be that
the identified element is not suitable for expansion, and the developer should return to Stage 1.

To document the new metadata codelist element go to Stage 9.
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G.6 Definition of a new metadata element (Stage 5)

No existing metadata element can be identified within the metadata standard that meets the requirements. In this
circumstance a new metadata element may be defined to meet the specific requirements of the profile.

The new metadata element should be defined in a style consistent with that of ISO 19115 (which is based on ISO
11179-3).

METHOD:

I) Using the metadata schema described in annex A and the data dictionary given in annex B and
any existing extensions to the metadata standard, identify the existing metadata entity to which
the new element should be added. If no suitable grouping can be found then go to Stage 6.

Il) Define the new metadata element in terms of the extended element information as described in
B.2.11.1: name, shortName, domainCode, definition, obligation, condition, dataType, domain-
Value, maximumOccurence, parentEntity, rule, rationale and source. Identify any excluded
metadata relationships with the newly defined element. See annex A for the metadata UML
model.

IIl) Utilize the new metadata element to meet the requirement.

IV) Go to Stage 9.

G.7 Definition of a new metadata entity (Stage 6)

No existing metadata element or entity can be identified within the metadata standard that meets the requirements,
nor can an existing metadata entity be modified by the addition of simple metadata elements to meet the
requirements. In this circumstance a new metadata entity may be defined to meet the specific requirements of the
profile.

The new metadata entity should be defined in a style consistent with that of ISO 19115 (which is based on ISO
11179-3).

METHOD:
I) Using the schema described in annex A and the data dictionary given in annex B and any

existing extensions to the metadata standard, identify which grouping of metadata best describe
the function of the new Metadata entity. Choose from:

6.3.2.1 Metadata entity set
6.3.2.2 Identification

6.3.2.3 Constraints

6.3.2.4 Data quality

6.3.2.5 Maintenance

6.3.2.6 Spatial representation
6.3.2.7 Reference system
6.3.2.8 Content

6.3.2.9 Portrayal catalogue
6.3.2.10 Distribution

6.3.2.11 Metadata extension
6.3.2.12 Application schema
6.4.1 Extent

6.4.2 Citation and responsible party

If no suitable grouping can be found then go to Stage 2
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II) Define the new metadata entity in terms of the extended element information as described in
B.2.11.1: name, shortName, domainCode, definition, obligation, condition, dataType, domain-
Value, maximumOccurence, parentEntity, rule, rationale and source. Data type is ‘Class’ for a
metadata entity.

[ll) Identify the elements that form the metadata entity, by following the steps outlined in stage 5.

IVV) Identify any excluded metadata relationships with the newly defined entity. See annex A for the
UML metadata schema models.

V) Utilize the new metadata entity to meet the requirement.

VI) Go to Stage 9.

G.8 Definition of a more stringent metadata obligation (Stage 7)
An existing metadata element, entity or section meets the requirement, but the profile requires that the obligation
category is more stringent than that defined in the 1ISO standard. (Where optional (O) is the least and mandatory
(M) the most stringent obligation category)
METHOD:
[) Identify the new Obligation/Condition (B.1.5) value to be applied to the element, entity or section.
If the chosen obligation is conditional, then the conditions under which the metadata is to be

applied should be identified. The rules for creating conditions can be found in B.1.5.2.

II) Go to Stage 9.

G.9 Definition of more restrictive metadata codelist (Stage 8)

An existing metadata codelist meets the requirement, but the profile requires that the elements defined for the
entity be a restricted sub-set of the standard domain defined in the ISO standard.

METHOD:
[) Identify the restricted elements needed to meet the new requirement.

) Go to Stage 9.

G.10 Documentation of metadata extensions (Stage 9)

Once new metadata entities/elements have been defined, it is essential that the changes from the base standard
be recorded clearly. The modifications must be recorded in the profile document, in a standard format, which is de-
rived from the ISO 19115 document itself and issued as a document along with the dataset and the metadata.

Metadata issued according to the profile must also record the changes to the standard metadata set by completing
the metadata extension fields defined in ISO 19115 (B.2.11.1).

Seven possible types of extensions may be documented:
o Definition of a new metadata section.
o Definition of new metadata codelist to replace a “free text” domain.

e Definition of additional metadata codelist elements.
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METHOD:

122

Definition of a new metadata element.

Definition of new metadata entity.

Definition of a restricted metadata domain.

Definition of more stringent metadata obligation.

1)

1)

V)

V)

)

Vi)

Update the metadata extension information field in the metadata for the product. This field should
describe the extensions made to the metadata, including a definition of new elements.

IF a new metadata section is defined:

Create a UML schema for the new metadata section based on those from annex A.

IF new metadata entities defined:

In accordance with ISO 11179 and using B.2.11.1 as a template, record the new metadata entity
description in terms of name, shortName, domainCode, definition, obligation, condition,
dataType, domainValue, maximumOccurence, parentEntity, rule, rationale and source.

Update the appropriate UML schemas in annex A with the new extension information.

IF new metadata elements defined:

In accordance with ISO 11179 and using B.2.11.1 as a template, record the new metadata
elements description in terms of name, shortName, definition, obligation, condition, dataType,
domainValue, maximumOccurence, parentEntity, rule, rationale and source.

Update the appropriate UML schemas in annex A with the new extension information.

IF an existing metadata codelist expanded:

In accordance with ISO 11179 and using B.2.11.1 and B.5 identify the metadata code list and
record the new domain elements as described in B.2.11.1.

IF new metadata codelist created:

In accordance with ISO 11179 and using B.2.11.1 and B.5 as a template, record the new
metadata codelist in terms of name, shortName, definition and dataType. Record any new
metadata codelist elements as described in B.2.11.1.

IF an existing metadata element domain restricted:

In accordance with ISO 11179 and using clause B.1 identify the metadata element and record
the modified domain set in terms of dataType and domainValue.

VIII) IF an existing metadata element or entity obligation made more stringent.

In accordance with ISO 11179 and using annex B identify the metadata entity/element and
record the modified obligation characteristics in terms of Obligation/Condition (B.1.5).

Update the appropriate UML schemas in annex A with the new extension information.
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Annex H
(informative)

Metadata implementation

H.1 Background

H.1.1 Problem statement

The body of this International Standard defines the content of a set of metadata elements, their definitions, data
types, and inherent dependencies. The logical model of the metadata specifies the content and not the form of
implementation or the form of presentation. A primary goal in the management of metadata for geographic data is
the ability to access the metadata and the related spatial data it describes. This requires software implementations
using common encoding methods to achieve operational use of the metadata for geographic data.

Implementation methods are required to provide for the exchange of metadata between data management
systems, the presentation of the metadata element tags in a variety of forms and languages, and to ensure means
to assess the conformance of metadata produced and made available.

H.1.2 Scope and objectives

This Annex provides an overview of methods for the encoding of metadata element structure and content for the
purposes of search and retrieval, metadata exchange, and presentation. The intent of this International Standard is
to permit flexibility in the local management of the metadata while standardizing the understanding of metadata for
geographic data. The intent of this implementation Annex is to provide guidance on the creation of a metadata for
geographic data service (Clearinghouse) on a local or wide-area network.

H.1.3 Granularity of spatial data supported

The notion of cataloguing a set of related documents together in a discoverable series is common in map
catalogues. With digital spatial data, the definition of what constitutes a “dataset” is more problematic and reflects
the institutional and software environments of the originating organization. Common metadata can be derived for a
series of related spatial datasets, and such metadata is generally relevant or can be inherited by each of the
dataset instances. Software to support this inheritance of metadata for geographic data within a cataloguing system
can simplify data entry, update and reporting.

There is a potential hierarchy of re-usable metadata that can be employed in implementing a metadata collection.
By creating several levels of abstraction, a linked hierarchy can assist in filtering or targeting user queries to the
requested level of detail. The hierarchy should not necessarily be interpreted to require multiple copies of metadata
being managed on-line. Conversely, the definition of general metadata can be supplemented by spatially specific
metadata that, when queried, either inherits or overrides the general case. Through use of pointers this method can
reduce the redundancy of metadata managed at a site and provide for different views of the holdings by users.

This hierarchy of metadata can be graphically represented as shown in Figure H.1.
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Dataset Series

Dataset Dataset

Feature Type Attribute Type Feature Instance Attribute
Instance

Figure H.1 — Metadata hierarchy

H.2 Metadata hierarchy levels

H.2.1 Data series metadata (optional)

A series or collection of spatial data which share similar characteristics of theme, source date, resolution, and
methodology. The exact definition of what constitutes a series entry will be determined by the data provider.
Examples of data series metadata entries may include:

— A flight line of digital aerial photographs collected during a single flight with one camera and film type. A
continuous scan swathe collected from a satellite using the same sensors on a single orbital pass.

— A collection of raster map data captured from a common series of paper maps.

— A collection of vector datasets depicting surface hydrography with associated attribution for multiple
administrative areas within a country.

The creation of a “data series” metadata level is an optional feature that allows users to consult higher-level
characteristics for data search. The definition of this type of metadata may be adequate for the initial
characterization of available spatial data, but may not be adequate for detailed assessment of data quality of
specific datasets.

H.2.2 Dataset metadata

For the purposes of this International Standard, a dataset should be a consistent spatial data product instance that
can be generated or made available by a spatial data distributor. A dataset may be a member of a data series, as
defined in the previous subclause. A dataset may be composed of a set of identified feature types and instances,
and attribute types and instances as described in the following four subclauses.

On a demand basis, metadata from series and dataset information will be merged to present the user with a view of

the metadata at the dataset level of abstraction. Metadata for which no hierarchy is listed are interpreted to be
“dataset” metadata, by default.
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H.2.3 Feature type metadata (optional)

Spatial constructs known as features are grouped spatial primitives (0-, 1- and 2-dimensional geometric objects)
that have a common identity. Spatial data services may elect to support feature type-level metadata where it is
available and make such metadata available for query or retrieval. Feature Type -level metadata, together with
feature instance-, attribute type- and attribute instance-level metadata, will be grouped into datasets, as defined in
the previous subclause. Examples of feature type metadata entries may include:

— All bridges within a dataset.

H.2.4 Feature instance metadata (optional)

Feature instances are spatial constructs (features) that have a direct correspondence with a real world object.
Spatial data services may elect to support feature instance-level metadata where it is available and make such
metadata available for query or retrieval. Feature Instance-level metadata, together with feature type-, attribute
type- and attribute instance-level metadata, will be grouped into datasets, as defined in H.2.2. Examples of feature
instance metadata entries may include:

— The Sydney harbour bridge.

— The Golden Gate bridge, in San Francisco.

H.2.5 Attribute type metadata (optional)

Attribute types are the digital parameters that describe a common aspect of grouped spatial primitives (0-, 1- and 2-
dimensional geometric objects). Spatial data services may elect to support attribute type-level metadata where it is
available and make such metadata available for query or retrieval. Attribute type-level metadata, together with
feature type-, feature instance and attribute instance-level metadata, will be grouped into datasets, as defined in
H.2.2. Examples of attribute type metadata entries may include:

— Overhead clearance associated with a bridge.

H.2.6 Attribute instance metadata (optional)

Attribute instances are the digital parameters that describe an aspect of a feature instance. Spatial data services
may elect to support attribute instance-level metadata where it is available and make such metadata available for
query or retrieval. Attribute instance-level metadata, together with feature type-, feature instance and attribute type-
level metadata, will be grouped into datasets, as defined in H.2.2. Examples of attribute instance metadata entries
may include:

— The overhead clearance associated with a specific bridge across a road.
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Annex |
(informative)

Hierarchical levels of metadata

1.1 Levels of metadata

At first sight, it can appear that there are many levels of metadata to be maintained. In the majority of cases, this is
not so, as only metadata exceptions are defined at lower levels. If the metadata values are not changed, then the
metadata is aggregated at a high level. It is anticipated that this situation would be the most common, with
additional levels of metadata only being defined as the original data is maintained over a period of time.

When the lower levels of the metadata hierarchy are populated, only the revised metadata values are recorded. So,
if the distributor of the data remains the same, this need not be carried down the structure.

In order to clarify this concept, the following example follows the life cycle of an example set of geographic data.

.2 Example

1) Consider a geographic data provider generating vector mapping data for three Administrative areas (A, B
and C). Initially the vector mapping was generated using a common series of paper maps, which were
processed in the same way into a vector format. The bulk of the metadata for this initial data could be
carried at a single level, (Dataset series). This metadata would describe the quality, citation, source,
processing, of the data for the three administrative areas.

So, the metadata could be carried exclusively at Dataset Series level.
Dataset series — Administrative areas A, B & C

Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

2) After some time alternate vector mapping of Administrative area A becomes available. The metadata
would then be extended for Administrative area A, to describe the new quality date values. These values
would supersede those given for the Dataset series, but only for Administrative area A. The metadata for
B and C would remain unchanged. This new metadata would be recorded at Dataset level.

So, additional metadata is required at Dataset level to describe the new Administrative area A data. The
minimum level of metadata required to reflect this change would be:
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Dataset series — Administrative areas A, B & C

Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

Dataset - Administrative area A
Dataset Identification
Citation and Responsible Party
Extent

3) Eventually further data becomes available for Administrative area A, with a complete re-survey of the road
network. Again this implies new metadata for the affected feature types. This metadata would be carried at
Feature type level for Administrative area A. All other metadata relating to other feature types remains
unaffected. Only the metadata for roads in Administrative area A is modified. This road metadata is
recorded at Feature type level.

So, additional metadata is required at Feature type level to describe the new Administrative area A road
data. The minimum level of metadata required to reflect this change would be:

Dataset series — Administrative areas A, B & C

Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

Dataset — Administrative area A
Dataset Identification
Citation and Responsible Party
Extent
Feature type - Administrative area A - Road network
Dataset Identification
Citation and Responsible Party

4) An anomaly in the road survey is identified, in that all Overhead clearances for the Administrative area A
have been surveyed to the nearest metre. These are re-surveyed to the nearest decimetre. This re-survey
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implies new metadata for the affected attribute type ‘Overhead Clearance’. All other metadata for
Administrative area A remains unaffected. This ‘Overhead Clearance’ metadata is recorded at Attribute
Type level.

So, additional metadata is required at Attribute type level to describe the new Administrative area A
‘Overhead Clearance’ data. The minimum level of metadata required reflecting this change would be:

Dataset series — Administrative areas A, B & C

Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

Dataset - Administrative area A
Dataset Identification
Citation and Responsible Party
Extent
Feature type - Administrative area A - Road network
Dataset Identification
Citation and Responsible Party

Attribute type - Administrative area A - ‘Overhead Clearance’
Dataset Identification
Citation and Responsible Party
Data quality

5) A new bridge is constructed in Administrative area A. This new data is reflected in the geographic data for
Administrative area A, and new metadata is required to record this new feature. All other metadata for
Administrative area A remains unaffected. This new feature metadata is recorded at Feature instance
level.

So, additional metadata is required at Feature instance level to describe the new Bridge. The minimum
level of metadata required reflecting this change would be:

Dataset series — Administrative areas A, B & C
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Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

Dataset - Administrative area A
Dataset Identification
Citation and Responsible Party
Extent
Feature type - Administrative area A - Road network
Dataset Identification
Citation and Responsible Party
Attribute type - Administrative area A - ‘Overhead Clearance’
Dataset Identification
Citation and Responsible Party
Data Quality
Feature instance - Administrative area A - New bridge
Dataset Identification
Citation and Responsible Party
Extent

6) The overhead clearance attribute of the new bridge was wrongly recorded, and is modified. Again this new
attribute requires new metadata to describe the modification. All other metadata for Administrative area A
remains unaffected. This new attribute metadata is recorded at Attribute instance level.

So, additional metadata is required at Attribute Instance level to describe the new Overhead Clearance.
The minimum level of metadata required reflecting this change would be:

Dataset series — Administrative areas A, B & C
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Metadata entity set
Identification
Constraints

Data quality
Maintenance

Spatial representation
Reference system
Content

Portrayal catalogue
Distribution

Metadata extension
Application schema
Extent

Citation and responsible party

Dataset - Administrative area A
Dataset Identification
Citation and Responsible Party
Extent
Feature type - Administrative area A - Road network
Dataset Identification
Citation and Responsible Party
Attribute type - Administrative area A - ‘Overhead Clearance’
Dataset Identification
Citation and Responsible Party
Data Quality
Feature instance - Administrative area A - New bridge
Dataset Identification
Citation and Responsible Party
Extent
Attribute instance - Administrative area A - New bridge - Overhead clearance
Dataset Identification
Citation and Responsible Party
Data Quality

130 © 1SO 2000 — All rights reserved



ISO/DIS 19115

Annex J
(informative)

Implementation examples

J.1 Core metadata examples

Two examples are provided. One for a dataset titled “Exploration Licences for Minerals®, the other for a dataset
titled “Digital Chart of the World”.

Examples are presented in English. However, countries and users are allowed to use their own natural language(s)
in the implementation of this International Standard.

J.2 Example 1 — Exploration Licences for Minerals

This example is provided in a tabbed-outline format. Element values are underlined and role names are denoted
with a “+”.

MD_Metadata
fileldentifier: ANZSA1000001233
language: en
characterSet: 001
contact:
Cl_ResonsibleParty
organisationName: Department of Primary Industries and Resources SA
role: 002
dateStamp: 20000803
metadataStandardName: 1ISO 19115
metadataStandardVersion: DIS
+referenceSysteminfo
MD_ReferenceSystem

rsiD:
.RS_Identifier
.code: GDA 94

+identificationInfo
MD_Dataldentificaiton
citation:
.Cl_Citation
.title: Exploration Licences for Minerals
.date:
Cl_Date
date: 193001
dateType: 001
abstract: Location of all current mineral Exploration Licences issued under the Mining Act, 1971. Exploration
Licences provide exclusive tenure rights to explore for mineral resources for up to a maximum of 5 years.
Comment is sought on applications for Exploration Licences from numerous sources before granting.
Exploration programs are subject to strict environmental and heritage conditions. Exploitation of identified
resources must be made under separate mineral production leases.
purpose: The dataset was developed to record information necessary for the administration of the Mining
Act.
status: 004
pointOfContact:
.Cl_RespParty
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.organisationName: Department of Primary Industries and Resources SA

..positionName: GIS Coordinator
..contactinfo:
Cl_Contact
phone:
..... Cl_Telephone
..... voice: 61 8 8463 3306
..... facsimile: 61 8 8463 3268
address:
..... CI_Address
..... deliveryPoint: GPO Box 167
..... city: Adelaide
..... administrativeArea: South Australia
..... postalCode: 5001
..... country: Australia
..... electronicMailAddress: pirsa.spatial@saugov.sa.gov.au
onlineResource:
..... CIl_OnlineResource
..... linkage: http://www.pir.sa.gov.au
role: 007
spatialRepresentationType: 001
spatialResolution:
..MD_Resolution
..equivalentScale:
MD_RepresentativeFraction
denominator: 50000
language: en
characterSet: 001
topicCategory: 003
topicCategory: 008
geographicBox:
..EX_GeoBoundingBox
..westBoundLongitude: 129.0
..eastBoundLongitude: 141.0
..southBoundLatitude: -26.0
..northBoundLatitude: -38.5
geographicDescription: South Australia
+resourceMaintenance
..MD_Maintenancelnformation
..maintenanceAndUpdateFrequency: 002
+resourceFormat
..MD_Format
..name: Arcinfo Export
..version: 8.0.2
+resourceFormat
..MD_Format
..name: Maplnfo
..version: 6.0
+resourceFormat
..MD_Format
..name: DXF
..version: 14
+resourceFormat
..MD_Format

..name: Plotted Maps

..version: Not applicable
+descriptiveKeywords

..MD_Keywords
..keyword: BOUNDARIES Administrative
..keyword: INDUSTRY Mining Exploration
..keyword: MINERALS Exploration
..thesaurusName:

Cl_Citation
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title: ANZLIC Search Words
date:
..... Cl_Date
..... date: 199607
..... dateType: 002
+resourceSpecificUsage
.MD_Usage
.specificUsage: Used to supply government, industry and the general public with an up-to-date status and
extent of mineral exploration activities throughout the State.
.userContactinfo:
Cl_ResponsibleParty
positionName: GIS Coordinator
role: 007
+resourceConstraints
.MD_Constraints
.useLimitation: The data should not be used at a scale larger than 1:50 000.
+dataQualitylnformation
DQ_DataQuality
scope:
.DQ_Scope
level: dataset
+lineage
.LI_Lineage
.statement: Source Data History: Exploration Licence boundaries were sourced from the official Mining
Register licence documents. Licence boundaries are legally defined to follow lines of latitude and
longitude. The register has existed since 1930. Processing Steps: Coordinates entered by
keyboard from licence documents. Linework cleaned to remove duplicate arcs. Data adjusted for
accurate state border and coastline. Where appropriate, cadastral parcels removed from licence
polygons. Associated attribute data also captured from licence documents.

+report
.DQ_Completeness
.result:
DQ_QuantitativeResult
value: Spatial data is 100% complete. Associated attribute data is 100% complete.
.DQ_TopologicalConsistency
.result:
DQ_QuantitativeResult
value: The dataset contains no overshoots, undershoots or duplicate lines. All polygons representing
licences contain only one label.
.DQ_PositionalAccuracy
.result:
DQ_ConformanceResult
explanation: Most boundary locations are constructed from lines of latitude and longitude, hence are
scale independent. The accuracy of other boundaries is dependent upon the source, eq.
state border, coastline, cadastre.

pass: 1
.DQ_ThematicAccuracy
.result:
DQ_QuantitativeResult
value: Validation checks are performed periodically, resulting in an estimated 99% accuracy. These
checks include comparisons between reports from the spatial dataset and the digital

Mining Register.

J.3 Example 2 - Digital chart of the world (vmap0.xml)

The following implementation example is presented as an XML data file created using the XML DTDs provided in
Annex E.
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE MD_Metadata SYSTEM "19115-DatasetMetadat.dtd">
<MD_Metadata id="root">
<fileldentifier>19115-ex-vmapO0</fileldentifier>
<language>en</language>
<characterSet>
<registrar/>
<MD_CharacterSetCode value="ucs2"/>
</characterSet>
<contact>
<organisationName>National Imagery and Mapping Agency</organisationName>
<contactInfo>
<address>
<deliveryPoint>4600 Sangamore Road</deliveryPoint>
<city>Bethesda</city>
<administrativeArea>Maryland</administrativeArea>
<postalCode>20816-5003</postalCode>
<country>United States</country>
</address>
<onlineResource>
<linkage>http://www.nima.mil</linkage>
</onlineResource>
</contactInfo>
<role>
<registrar/>
<Cl_RoleCode value="pointOfContact"/>
</role>
</contact>
<dateStamp>20000526</DateStamp>
<metadataStandardName>ISO 19115 Geographic Information - Metadata</metadataStandardName>
<metadataStandardVersion>DIS</metadataStandardVersion>
<distributionInfo>
<distributionFormat>
<b-name>VPF</b-name>
<version>1.0</version>
</distributionFormat>
<transferOptions>
<onLine>
<linkage>http://www.nima.mil</linkage>
</onLine>
</transferOptions>
</distributioninfo>
<identificationInfo>
<MD_Dataldentification id="dataldent">
<citation>
<title>Digital Chart of the World</title>
<date>
<a-date>199208</a-date>
<dateType>
<registrar/>
<Cl|_DateTypeCode value="publication"/>
</dateType>
</date>
<citedResponsibleParty>
<organisationName>Defense Mapping Agency</organisationName>
<contactinfo>
<address>
<deliveryPoint>8613 Lee Highway</deliveryPoint>
<city>Fairfax</city>
<administrativeArea>Virginia</administrativeArea>
<postalCode>22031</postalCode>
<country>United States</country>
</address>
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</contactInfo>
<role>
<registrar/>
<CI_RoleCode value="originator"/>
</role>
</citedResponsibleParty>
<citedResponsibleParty>
<organisationName>National Imagery and Mapping Agency</organisationName>
<contactinfo>
<address>
<deliveryPoint>4600 Sangamore Road</deliveryPoint>
<city>Bethesda</city>
<administrativeArea>Maryland</administrativeArea>
<postalCode>20816-5003</postalCode>
<country>United States</country>
</address>
<onlineResource>
<linkage>http://www.nima.mil</linkage>
</onlineResource>
</contactinfo>
<role>
<registrar/>
<Cl_RoleCode value="owner"/>
</role>
</citedResponsibleParty>
<presentationForm>
<registrar/>
<Cl_PresentationFormCode value="mapDigital"/>
</presentationForm>
</citation>
<abstract>The Digital Chart of the World is a comprehensive 1:1,000,000 scale vector basemap
of the world. It consists of cartographic, attribute, and textual data stored on compact disc read only memory (CD-
ROM). The primary source for the database is the Defense Mapping Agency's (DMA) Operational Navigation
Chart (ONC) series. This is the largest scale unclassified map series in existence that provides consistent,
continuous global coverage of essential basemap features. The database contains more than 1,500 megabytes of
vector data and is organized into 17 thematic layers. The data includes major road and rail networks, major
hydrologic drainage systems, major utility networks (cross-country pipelines and communication lines), all major
airports, elevation contours (1000 foot(ft), with 500ft and 250ft supplemental contours), coastlines, international
boundaries and populated places. The DCW also has an index of geographic names to aid in locating areas of
interest. The database can be accessed directly from the four optical CD-ROMs that store the database or can be
transferred to a magnetic media.
</abstract>
<pointOfContact>
<role>
<registrar/>
<CI_RoleCode value="resourceProvider"/>
</role>
</pointOfContact>
<resourceFormat>
<b-name>VPF</b-name>
<version>1.0</version>
</resourceFormat>
<spatialRepresentationType>
<registrar/>
<MD_SpatialRepresentationTypeCode value="vector"/>
</spatialRepresentationType>
<spatialResolution>
<equivalentScale>
<denominator>1000000</denominator>
</equivalentScale>
</spatialResolution>
<language>en</language>
<characterSet>
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<registrar/>
<MD_CharacterSetCode value="ucs2"/>
</characterSet>
<topicCategory>
<registrar/>
<MD_TopicCategoryCode value="imageryBaseMapsEarthCover"/>
</topicCategory>
<geographicBox>
<westBoundLongitude>
<value>
<Real>-180.0</Real>
</value>
<uom>
<uomName>decimal degrees</uomName>
<conversionTolSOstandarUnit/>
</uom>
</westBoundLongitude>
<eastBoundLongitude>
<value>
<Real>180.0</Real>
</value>
<uom>
<uomName>decimal degrees</uomName>
<conversionTolSOstandarUnit/>
</uom>
</eastBoundLongitude>
<southBoundLatitude>
<value>
<Real>-90.0</Real>
</value>
<uom>
<uomName>decimal degrees</uomName>
<conversionTolSOstandarUnit/>
</uom>
</southBoundLatitude>
<northBoundLatitude>
<value>
<Real>90.0</Real>
</value>
<uom>
<uomName>decimal degrees</uomName>
<conversionTolSOstandarUnit/>
</uom>
</northBoundLatitude>
</geographicBox>
<extent>
<temporalElement>
<EX_TemporalExtent id="temporalExtent">
<a-extent>1988/1992</a-extent>
</EX_TemporalExtent>
</temporalElement>
</extent>
</MD_Dataldentification>
</identificationInfo>
<dataQualitylnfo>
<a-scope>
<level>
<registrar/>
<MD_ScopeCode value="dataset"/>
</level>
</a-scope>
<lineage>
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<statement>The DCW was compiled from the following sources: the entire series of Operational
Navigational Charts (primary source), Joint Navigational Charts (geographic features - Antartica), AVHRR
(vegetation), and NIMA Digital Flight Information File (airport information).</statement>
</lineage>
</dataQualitylnfo>
<referenceSystemInfo>
<MD_ReferenceSystem id="referenceSystem">
<rsID>
<a-code>WGS 84</a-code>
</rsID>
</MD_ReferenceSystem>
</referenceSystemInfo>
</MD_Metadata>

J.4 Example 3 — Example of extended metadata

This example illustrates the addition of new metadata entities and an extended codelist that can be used to
document a hierarchical classification-based taxonomy. Figure J.1 presents a UML model of the extension
information, clauses J.3 and J.4 provide data dictionary entries for the extended entities and elements.

+descriptiveKeywords MD_Keywords
(from ISO 19115 - Metadata)

0..* |+ keywords [1..*] : CharacterString
+ typeCode [0..1] : MD_KeywordType
+ thesaurusName [0..1] : CharacterString

MD_ Identification
(from ISO 19115 - Metadata)

+theTaxonomySystem
0.1
_— TaxonomySystem MD_KeywordType (modified)

+ classificationSystemAuthority : Cl_Citation + discipline
+ classificationSystemModifications [0..1] : CharacterString + Iacg d
+ generalTaxonomicScope [0..1] : CharacterString + gtratum
+ identificationReference : Cl_Citation + temporal
+ observer [0..*] : ClI_ResponsibleParty + thenF:e

+ identificationTaxonomicProcedures : CharacterString

+ identificationTaxonomicCompleteness [0..1] : Characterstring BT (5T

+theVouchers +theTaxonomicClassification
O..* 1
Vouchers TaxonomicClassification
+ specimen : CharacterString + commonName [0..*] : CharacterString
+ repository : Cl_ResponsibleParty + taxonRankName : CharacterString
+ taxonRankValue : CharacterString

+ hiearchialClass [0..*] : TaxonomicClassification

Figure J.1 — Examples of extended metadata
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J.6 MD_KeywordType (Modified)

Name Domain code Definition

MD_KeywordType Methods used to group similar keywords

discipline 001 Keyword identifies a branch of instruction or specialized learning
place 002 Keyword identifies a place

stratum 003 Keyword identifies the layer(s) of any deposited subsurface
temporal 004 Keyword identifies a time period related to the dataset

theme 005 Keyword identifies a particular subject or topic

taxon 006 Keyword identifies a taxonomy of the dataset
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Annex K
(informative)

Multi-lingual support for free text metadata element

K.1 Free text metadata elements

In this International Standard a free text element may include multiple instances of information in different
languages. Where the language is different from the language defined for the whole dataset, it may be identified,
along with an optional attribute that specifies the variant of the language used in a particular country, and the
character set used when that differs from the default for the whole dataset.

Defined in clause K.2 are metadata elements that allow for the specification of free text in multiple languages.
Optionally, everywhere in this International Standard where “free text’ is specified as the domain the class
PT_FreeText can be used.

An example of how the free text metadata elements may be used is described in K.3. The metadata element
“useLimitation” is used in the example. It can be found in annex B.2.2 of this International Standard.
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