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4a-1 Scope

The S-100 Discovery Metadata for Information Exchange Catalogues profile described in  this part provides a specification for describing and creating exchange catalogues that enables users to identify, discover and manage content of the S-100 exchange sets.  More importantly it leverages XML to allow machine to machine discovery and exchange of information about about geographic datasets commonly produced by hydrographic organizations. Its purpose is the creation of metadata records that provide information about the identification, spatial and temporal extent, quality, application schema, spatial reference system, and distribution of digital geographic data. It is applicable to the cataloguing of datasets, clearinghouse activities, and the full description of geographic and non-geographic resources. 


For information exchange, there are several categories of metadata required: metadata about the overall exchange catalogue, metadata about each of the datasets contained in the catalogue, and metadata about the support files that make up the package. If the exchange catalogue contains any Feature, Portrayal or Interoperability Catalogues there is a provision to carry additional metadata about those.
This document is intended for developers and implementers of metadata applications, and provides a basic understanding of the principles and the overall requirements for standardisation of geographic information. It should be used in conjunction with the standards listed under clause 4a-4 – Normative references.


1) 
2) 
3) 
4a-2 Conformance

Conformance of this Profile with other Standards

In addition to the elements listed in ISO 19115-1, this profile also adopts all associated 19115-1 obligations and conditions, with the exception of the metadataIdentifier element which has been changed from optional to mandatory.  This has been done to facilitate the implementation and management of metadata records by allowing instances of duplicate metadata records to be identified, and defining the relationship of a child metadata record with its parent metadata record. The specifics of any metadata hierarchy relationships will be detailed in the product specifications.

Taking into account the change identified above, and the requirements documented in ISO 19106:2004, this Profile meets the requirements of conformance class 1
. The Profile is a community profile
 of ISO 19115-1 and includes an extension in the context permitted by the base standard
.
This profile includes parentMetadata as a core metadata element for geographic datasets. If a dataset metadata record has a parent metadata record, then this element becomes mandatory and therefore should be considered a ‘core’ element.  Guidance on the XML implementation of this profile is included at Appendix 4a-C.

Backward compatibility

According to ISO 19115-1:2014, ISO continues to make the UML models from ISO 19115:2003/Cor 1:2006 available for use. Backward compatibility is to be provided using a transformation service.
4a-3 Conformance to this Profile

Any metadata claiming conformance to this Profile shall: 

1) Have content according to the data dictionary definitions in Annex B of ISO 19115-1, (including changes required by ISO 19115-1 Amendment 1:2018) with the exception of the metadata element metadataIdentifier which has a mandatory obligation;

2) Prove conformance by validating XML document instances against the S-100 Metadata Profile schemas which are available from the IHO website at Profiles based on this Profile.

All product specific implementations of this profile shall provide an Extensible Stylesheet Language (XSL) transform file/resource that can translate the XML document instances into the S-100 Metadata Profile XML format. These resulting XML document instances shall be validated using the ISO/TS 19115-3 XSDs.

4a-4 Normative references

The following referenced documents are required for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including amendments) applies. 

Profile definition

The following documents were the references used to define the S-100 Metadata Profile: 

ISO 19115-1:2014, Geographic information – Metadata – Part 1 - Fundamentals
ISO 19115-1/Amdt01:2018, Geographic information – Metadata – Part 1 - Fundamentals (Amendment 1)
ISO 19115-2:2009, Geographic information - Metadata - Part 2: Extensions for imagery and gridded data
ISO 19119:2016, Geographic information – Services
ISO/TS 19115-3:2016, Geographic information - Metadata - XML schema implementation for fundamental concepts
Informative references

ISO 19115:2003, Geographic information – Metadata
ISO 19115:2003/Cor.1:2006, Geographic information - Metadata (Technical Corrigendum 1)
ISO/TS 19139:2007, Geographic information - Metadata - XML schema implementation
4a-5 Overview
Introduction


Overview

Figures 4a-D-1 to 4a-D-3 outline the overall concept of an S-100 exchange set for the interchange of geospatial data and its relevant metadata. Figure 4a-D-1 depicts the realization of the ISO 19115-3 classes which form the foundation of the exchange set. The overall structure of S-100 Exchange Sets is modelled in Figure 4a-D-3. More detailed information about the various classes is shown in Figure 4a-D-2 and a textual description in the tables at clause 3.

The discovery metadata classes have numerous attributes which enable important information about the datasets and accompanying support files to be examined without the need to process the data, for example decrypt, decompress, load etc.  Other catalogues can be included in the Exchange Set in support of the datasets such as feature, portrayal, coordinate reference systems, codelists etc. The attribute “purpose” of the support file metadata provides a mechanism to update support files more easily. 
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Figure 4a-D-1 Realization of the Exchange Set Classes

The S100_ExchangeCatalogue is an XML instance, which provides the information needed to exploit all the components of an Exchange Set. It consists of sections for the catalogues and datasets with subsections for support file metadata and a reference to classic ISO 19115-1 dataset metadata. The Exchange Catalogue must be named CATALOG.XML.
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Figure 4a-D-2 – S-100 Exchange Set Catalogue
The S-100 Exchange set is a container that combines all the elements needed for the exchange of S-100 data. The exchange set may include S-100 based datasets, files, feature catalogues and portrayal catalogues as shown in figure 4a-D-3 below.
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Figure 4a-D-3 – S-100 Exchange Set
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Figure 4a-D-4 – S-100 Exchange Set - class details

There are two types of Exchange Sets: simple product Exchange Sets and multiple product Exchange Sets. If only one product type (for example S-101) is included, the Exchange Set is simple type. If more than one product type (for example S-101 and S-102) is included, the Exchange Set is multiple type.  

An Exchange Set can contain S-100 conformant dataset files, support files and catalogue files. It can also contain S-57 dataset files.  

In any type of S-100 conformant Exchange Set all S-100 products will be available from a top root directory named S100_ROOT. This will be the only top root directory in Exchange Sets containing only S-100 products. Together with the ENC_ROOT and INFO directories (used for S-57 ENCs) the S100_ROOT directory is one of three top directories in a multiple product Exchange Set containing both S-57 and S-100 products.  
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Elements of the exchange set

S100_ExchangeSet

An S-100 Exchange Set is an aggregation of all the various elements required to support the interchange of geospatial data and metadata. The MultiAggregation
 association introduces the concept of using subsets which could be domain oriented, for example packaged by scale, producer, region etc. 

	Role Name

	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_ExchangeSet
	Aggregation of the elements comprising an exchange set for the transfer of data
	-
	-
	-

	Role
	aggregateFile
	Collection of support files in the exchange set
	0..*
	-
	

	Role
	partOf
	Collection of datasets which are part of the exchange set
	0..*
	-
	

	Role
	aggregateCatalogue
	Collection of catalogues
	0..*
	-
	

	Role
	superSet
	The master container exchange set which can contain a subSet of exchange sets
	0..*
	
	

	Role
	subSet
	Exchange set which is part of the superSet
	0..*
	
	


S100_ExchangeCatalogue

Each exchange set has a single S100_ExchangeCatalogue which contains meta information for the data and support files in the exchange set. 

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_ExchangeCatalogue
	An exchange catalogue contains the discovery metadata about the exchange datasets and support files
	-
	-
	-

	Attribute
	identifier

	Uniquely identifies this exchange catalogue
	0..1

	S100_CatalogueIdentifier
	

	Attribute
	contact
	Details about the issuer of this exchange catalogue
	0..1

	S100_CataloguePointOfContact
	

	Attribute
	productSpecification
	Details about the product specifications used for the datasets contained in the exchange catalogue
	0..*
	S100_ProductSpecification
	

	Attribute
	metadataLanguage

	Details about the Language
	0..1

	CharacterString

	Default without this is English

	
	
	
	
	
	

	Attribute
	exchangeCatalogueDescription
	Description of what the exchange catalogue contains


	0..1

	CharacterString
	

	Attribute
	exchangeCatalogueComment
	Any additional Information


	0..1
	CharacterString
	

	Attribute
	compressionFlag
	Is the data compressed
	0..1
	Boolean
	Yes or No

	Attribute
	sourceMedia

	Distribution media
	0..1
	CharacterString
	

	
	
	
	
	
	

	
	
	
	
	
	

	Role
	datasetDiscoveryMetadata
	Exchange catalogues may include or reference discovery metadata for the datasets in the exchange set
	0..*
	Aggregation S100_DatasetDiscoveryMetadata
	

	Role
	--

	Metadata for catalogue
	0..*
	Aggregation S100_CatalogueMetadata
	Metadata for the feature, portrayal, and interoperability catalogues, if any

	Role
	supportFileDiscoveryMetadata
	Exchange catalogues may include or reference discovery metadata for the support files in the exchange set
	0..*
	Aggregation S100_SupportFileDiscoveryMetadata
	


S100_CatalogueIdentifier

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_CatalogueIdentifier
	An exchange catalogue contains the discovery metadata about the exchange datasets and support files

	-
	-
	-

	Attribute
	identifier

	Uniquely identifies this exchange catalogue
	1
	CharacterString
	

	Attribute
	editionNumber

	The edition number of this exchange catalogue
	1
	CharacterString
	

	Attribute
	dateTime
	Creation date and time of the exchange catalogue, including time zone
	1
	Date
	Format:  yyyymmddThhmmssZ


S100_CataloguePointofContact

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_CataloguePointOfContact
	Contact details of the issuer of this exchange catalogue
	-
	-
	-

	Attribute
	organization
	The organization distributing this exchange catalogue
	1
	CharacterString
	This could be an individual producer, value added reseller, etc.

	Attribute
	phone
	The phone number of the organization
	0..1
	CI_Telephone
	

	Attribute
	address
	The address of the organization
	0..1
	CI_Address
	


S100_Dataset

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_Dataset
	
	-
	-
	-

	Role
	composedOf
	An exchange set is composed of 0 or more datasets
	0..*
	-
	

	Role
	datasetCatalogue
	Catalogue which is related to this dataset
	0..*
	-
	


S100_DatasetDiscoveryMetadata


	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_DatasetDiscoveryMetadata
	Metadata about the individual datasets in the exchange catalogue
	-
	-
	-

	Attribute
	fileName
	Dataset file name
	1
	CharacterString
	

	Attribute
	fileLocation

	Full location from the exchange set root directory
	0..1

	CharacterString
	Path relative to the root directory of the exchange set.  The location of the file after the exchange set is unpacked into directory <S100_ROOT> will be <S100_ROOT>/<fileLocation>/<filename>
Without fileLocation the exchange set is unpacked into directory <S100_ROOT>/<filename>


	Attribute
	description
	Short description giving the area or location covered by the dataset
	0..1

	CharacterString
	For example, a harbour or port name, between two named locations etc.

	Attribute
	dataProtection
	Indicates if the data is encrypted
	0..1
	Boolean
	0 indicates an unencrypted dataset
1 indicates an encrypted dataset

	Attribute
	protectionScheme
	Specification or method used for data protection


	0..1
	S100_ProtectionScheme
	For example S-63

	Attribute
	digitalSignatureReference
	Digital Signature of the file
	1
	S100_DigitalSignature
	Specifies the algorithm used to compute digitalSignatureValue

	Attribute
	digitalSignatureValue
	Value derived from the digital signature
	1
	S100_DigitalSignatureValue
	The value resulting from application of digitalSignatureReference

Implemented as the digital signature format specified in Part 15

	Attribute
	copyright

	Indicates if the dataset is copyrighted
	0..1
	MD_LegalConstraints ->MD_RestrictionCode <copyright> (ISO 19115-1)
	

	Attribute
	classification
	Indicates the security classification of the dataset
	0..1
	Class MD_SecurityConstraints>MD_ClassificationCode (codelist)

	1. unclassified

2. restricted

3. confidential

4. secret

5. top secret

6. sensitive but unclassified
7. for official use only
8. protected
9. limited distribution

	Attribute
	purpose

	The purpose for which the dataset has been issued 
	0..1
	MD_Identification>purpose

(codelist)
	1. new dataset
2. new edition
3. update
4. re-issue
5. cancellation


	Attribute
	specificUsage
	The use for which the dataset is intended
	0..1
	MD_USAGE>specificUsage (character string)

MD_USAGE>userContactInfo (CI_Responsibility)
	For example, in the case of ENCs this would be a Navigational Purpose classification


	Attribute
	editionNumber
	The edition number of the dataset
	0..1
	CharacterString

	When a data set is initially created, the edition number 1 is assigned to it. The edition number is increased by 1 at each new edition. Edition number remains the same for a re-issue.

	Attribute
	updateNumber
	Update number assigned to the dataset and increased by one for each subsequent update
	0..1
	CharacterString

	Update number 0 is assigned to a new dataset

	Attribute
	updateApplicationDate
	This date is only used for the base cell files (that is new data set, re-issue and new edition), not update cell files. All updates dated on or before this date must have been applied by the producer
	0..1
	Date
	

	Attribute
	issueDate
	Date on which the data was made available by the data producer
	0..1

	Date
	

	Attribute
	issueTime
	Time of day at which the data was made available by the data producer
	0..1
	Time
	The S-100 datatype Time

	Attribute
	productSpecification
	The product specification used to create this dataset
	0..1

	S100_ProductSpecification
	If not available, the default is to use file extension, for example S421 for S-421, etc.

	Attribute
	producingAgency

	Agency responsible for producing the data
	0..1

	CI_Responsibility>CI_Organisation or

CI_Responsibility>CI_Individual
	See Tables 4a-2 and 4a-3

	Attribute
	optimumDisplayScale
	The scale with which the data is optimally displayed 
	0..1
	Integer
	Example: A scale of 1:25000 is encoded as 25000

	Attribute
	maximumDisplayScale
	The maximum scale with which the data is displayed
	0..1
	Integer
	

	Attribute
	minimumDisplayScale
	The minimum scale with which the data is displayed
	0..1
	Integer
	

	Attribute
	horizontalDatumReference
	Reference to the register from which the horizontal datum value is taken
	0..1

	characterString
	For example, EPSG

	Attribute
	horizontalDatumValue
	Horizontal Datum of the entire dataset
	0..1

	Integer
	For example, 4326

	Attribute
	epoch
	Code denoting the epoch of the geodetic datum used by the CRS
	0..1
	CharacterString
	For example, G1762 for the 2013-10-16 realization of the geodetic datum for WGS84

	Attribute
	verticalDatum
	Vertical Datum of the entire dataset
	0..1
	S100_VerticalAndSoundingDatum
	

	Attribute
	soundingDatum
	Sounding Datum of the entire dataset
	0..1
	S100_VerticalAndSoundingDatum
	

	Attribute
	dataType
	The encoding format of the dataset
	1
	S100_DataFormat
	

	Attribute
	dataTypeVersion

	The version number of the dataType.
	1
	CharacterString
	

	Attribute
	dataCoverage
	Provides information about data coverages within the dataset
	0..*
	S100_DataCoverage
	

	Attribute
	comment
	Any additional information
	0..1
	CharacterString
	

	Attribute
	layerID

	Identifies other layers with which this dataset is intended to be used or portrayed
	0..*
	CharacterString
	For example, a marine protected area dataset needs an ENC dataset to portray as intended in an ECDIS

	Attribute
	defaultLocale

	Default language and character set used in the dataset
	0..1

	PT_Locale
	In absence of defaultLocale the language is English

	Attribute
	otherLocale
	Other languages and character sets used in the dataset
	0..*
	PT_Locale

	

	Attribute
	metadataFileIdentifier

	Identifier for metadata file
	0..1

	CharacterString
	For example, for ISO 19115-3 metadata file

	Attribute
	metadataPointOfContact

	Point of contact for metadata
	0..1


	CI_Responsibility>CI_Individual or

CI_Responsibility>CI_Organisation
	Only if metadataPointOfContact is different to producingAgency

	Attribute
	metadataDateStamp
	Date stamp for metadata
	0..1

	Date
	May or may not be the issue date

	Attribute
	metadataLanguage

	Language(s) in which the metadata is provided
	1..*
	CharacterString
	

	Attribute
	replacedData
	If a data file is cancelled is it replaced by another data file
	0..1
	Boolean
	

	Attribute
	dataReplacement
	Cell name
	0..*

	CharacterString
	A dataset may be replaced by 1 or more datasets

	Role
	--
	Containment of, or reference to, discovery metadata for the support files referenced in the dataset
	0..*
	Aggregation S100_SupportFileDiscoveryMetadata
	


S100_DataCoverage

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_DataCoverage
	A spatial extent where data is provided; and the display scale information for the provided data
	-
	-
	-

	Attribute
	ID
	Uniquely identifies the coverage
	1
	Integer
	-

	Attribute
	boundingBox
	The extent of the dataset limits
	1
	EX_GeographicBoundingBox
	-

	Attribute
	boundingPolygon
	A polygon which defines the actual data limit
	1..*
	EX_BoundingPolygon
	-

	Attribute
	optimumDisplayScale
	The scale with which the data is optimally displayed 
	0..1
	Integer
	Example: A scale of 1:25000 is encoded as 25000

	Attribute
	maximumDisplayScale
	The maximum scale with which the data is displayed
	0..1
	Integer
	

	Attribute
	minimumDisplayScale
	The minimum scale with which the data is displayed
	0..1
	Integer
	


S100_DigitalSignature

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_DigitalSignature
	Algorithm used to compute the digital signature
	-
	-

	Value
	dsa

	Digital Signature Algorithm
	-
	FIPS 186-4 (2013)


S100_DigitalSignatureValue

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_DigitalSignatureValue
	Signed Public Key plus the digital signature
	-
	Hex


	Data type for digital signature values


S100_VerticalAndSoundingDatum

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_VerticalAndSoundingDatum
	Allowable vertical and sounding datums
	-
	-

	Value
	meanLowWaterSprings
	
	1
	(MLWS)

	Value
	meanLowerLowWaterSprings 
	
	2
	-

	Value
	meanSeaLevel 
	
	3
	(MSL)

	Value
	lowestLowWater
	
	4
	-

	Value
	meanLowWater
	
	5
	(MLW)

	Value
	lowestLowWaterSprings
	
	6
	-

	Value
	approximateMeanLowWaterSprings
	
	7
	-

	Value
	indianSpringLowWater
	
	8
	-

	Value
	lowWaterSprings
	
	9
	-

	Value
	approximateLowestAstronomicalTide
	
	10
	-

	Value
	nearlyLowestLowWater
	
	11
	-

	Value
	meanLowerLowWater
	
	12
	(MLLW)

	Value
	lowWater
	
	13
	(LW)

	Value
	approximateMeanLowWater
	
	14
	-

	Value
	approximateMeanLowerLowWater
	
	15
	-

	Value
	meanHighWater
	
	16
	(MHW)

	Value
	meanHighWaterSprings
	
	17
	(MHWS)

	Value
	highWater
	
	18
	(HW)

	Value
	approximateMeanSeaLevel
	
	19
	-

	Value
	highWaterSprings
	
	20
	-

	Value
	meanHigherHighWater
	
	21
	(MHHW)

	Value
	equinoctialSpringLowWater
	
	22
	-

	Value
	lowestAstronomicalTide
	
	23
	(LAT)

	Value
	localDatum
	
	24
	-

	Value
	internationalGreatLakesDatum1985
	
	25
	-

	Value
	meanWaterLevel
	
	26
	-

	Value
	lowerLowWaterLargeTide
	
	27
	-

	Value
	higherHighWaterLargeTide
	
	28
	-

	Value
	nearlyHighestHighWater
	
	29
	-

	Value
	highestAstronomicalTide 
	
	30
	(HAT)


Note: The numeric codes are the codes specified in the IHO GI Registry for the equivalent listed values of the IHO Hydro domain attribute Vertical datum, since the registry does not at present (20 June 2018) contain entries for exchange set metadata and dataset metadata attributes.
S100_DataFormat

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_DataFormat
	The encoding format
	-
	-

	Value
	ISO/IEC 8211 
	The ISO 8211 data format as defined in Part 10a
	-
	-

	Value
	GML
	The GML data format as defined in Part 10b
	-
	-

	Value
	HDF5
	The HDF5 data format as defined in Part 10c
	
	-

	Value
	undefined
	The encoding is defined in the Product Specification
	-
	Use product specification specific encoding means the data product and product specification is not intended for an IHO S-100 compliant system.


S100_ProductSpecification

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_ProductSpecification
	The Product Specification contains the information needed to build the specified product
	-
	-
	-

	Attribute
	name
	The name of the product specification used to create the datasets
	0..1

	CharacterString
	

	Attribute
	version
	The version number of the Product Specification
	0..1

	CharacterString
	

	Attribute
	date
	The version date of the product specification
	0..1

	Date
	

	Attribute
	number

	The number (registry index) used to lookup the product in the Product Specification Register of the IHO GI registry
	1
	Integer
	From the Product Specification Register, in the IHO Geospatial Information Registry


	Attribute
	compliancyCategory
	The level of compliance of the Product Specification to S-100
	0..1
	S100_CompliancyCategory
	See clause 4a-5.5


S100_CompliancyCategory

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_CompliancyCategory
	
	-
	-

	Value
	category1
	IHO S-100 object model compliant
	
	

	Value
	category2
	IHO S-100 compliant with non-standard encoding
	
	

	Value
	category3
	IHO S-100 compliant with standard encoding
	
	

	Value
	category4
	IHO S-100 and IMO harmonized display compliant
	
	


S100_ProtectionScheme

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_ProtectionScheme
	Data protection schemes
	-
	-

	Value
	S100p15
	IHO S-100 Part 15
	-
	See Part 15


S100_SupportFile
	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_SupportFile
	
	-
	-
	-

	Role
	aggregateFile
	Collection of support files
	0..*
	-
	

	Role
	supportFile
	File which has information about a dataset
	0..*
	-
	


S100_SupportFileDiscoveryMetadata 

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_SupportFileDiscoveryMetadata
	Metadata about the individual support files in the exchange catalogue
	-
	-
	-

	Attribute
	fileName
	Name of the support file
	1
	CharacterString
	

	Attribute
	fileLocation
	Full location from the exchange set root directory
	1
	CharacterString
	Path relative to the root directory of the exchange set.  The location of the file after the exchange set is unpacked into directory <S100_ROOT> will be <S100_ROOT>/<fileLocation>/<filename>

	Attribute
	purpose
	The purpose for which the support file has been issued 
	1
	S100_SupportFilePurpose
	For example new, re-issue, new edition, update etc.

	Attribute
	editionNumber

	The edition number of the support file
	1
	CharacterString
	When a data set is initially created, the edition number 1 is assigned to it. The edition number is increased by 1 at each new edition. Edition number remains the same for a re-issue

	Attribute
	issueDate

	Date on which the data was made available by the data producer
	1
	Date
	

	Attribute
	supportFileSpecification

	The specification used to create this file
	1
	S100_SupportFileSpecification
	

	Attribute
	dataType
	The format of the support file
	1
	S100_SupportFileFormat
	

	Attribute
	otherDataTypeDescription
	Support file format other than those listed
	0..1
	CharacterString
	

	Attribute
	comment
	Optional comment
	0..1
	CharacterString
	

	Attribute
	digitalSignatureReference
	Digital Signature of the file
	0..1
	CharacterString
	Reference to the appropriate digital signature algorithm

	Attribute
	digitalSignatureValue
	Value derived from the digital signature
	0..1
	S100_DigitalSignatureValue
	The value resulting from application of digitalSignatureReference
Implemented as the digital signature format specified in Part 15

	Attribute
	defaultLocale

	Default language and character set used in the exchange catalogue
	0..1
	PT_Locale
	A support file is expected to use only one locale, because other files can be created for other languages


S100_SupportFileFormat

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_SupportFileFormat
	The format used for the support file
	-
	-

	Value
	ASCII
	UTF-8 text excluding control codes
	-
	Many files use UTF-8

	Value
	JPEG2000
	JPEG2000 format
	-
	ISO 15444

	Value
	HTML
	Hypertext Markup Language
	-
	

	Value
	XML
	Extensible Markup Language
	-
	

	Value
	XSLT
	Extensible Stylesheet Language Transformations
	-
	

	Value
	VIDEO
	Representation of moving images in unspecified format
	-
	

	Value
	TIFF
	Tagged Image File Format
	-
	

	Value
	PDF/A or UA
	Portable Document Format
	-
	ISO 19005, ISO 32000

Product Specification developers should take careful consideration in using PDF as a support file format.  It is recommended that PDF never be used in products that will be used on a navigation system as it may impair night vision

	Value
	LUA
	Lua programming language
	-
	

	Value
	other
	Other format
	-
	


S100_SupportFilePurpose

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_SupportFilePurpose
	The reason for inclusion of the support file in this exchange set
	-
	-

	Value
	new
	A file which is new
	-
	Signifies a new file

	Value
	replacement
	A file which replaces an existing file
	-
	Signifies a replacement for a file of the same name

	Value
	deletion
	Deletes an existing file
	-
	Signifies deletion of a file of that name


S100_SupportFileSpecification

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_SupportFileSpecification
	The standard or specification to which a support file conforms
	-
	-
	-

	Attribute
	name
	The name of the specification used to create the support file
	1
	CharacterString
	

	Attribute
	version
	The version number of the specification
	0..1
	CharacterString

	

	Attribute
	date
	The version date of the specification
	0..1
	Date
	


S100_CatalogueMetadata


	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_CatalogueMetadata


	Class for S-100 catalogue metadata
	-
	-
	-

	Attribute
	fileName

	The name for the catalogue
	1..*
	CharacterString
	

	Attribute
	fileLocation
	Full location from the exchange set root directory
	1..*
	CharacterString
	Path relative to the root directory of the exchange set.  The location of the file after the exchange set is unpacked into directory <S100_ROOT> will be <S100_ROOT>/<fileLocation>/<filename>

	Attribute
	scope
	Subject domain of the catalogue
	1..*
	S100_CatalogueScope
	

	Attribute
	versionNumber
	The version number of the product specification
	1..*
	CharacterString
	

	Attribute
	issueDate
	The version date of the product specification
	1..*
	Date
	

	Attribute
	productSpecification
	The product specification used to create this file
	1..*
	S100_ProductSpecification

	

	Attribute
	digitalSignatureReference

	Digital Signature of the file
	1
	S100_DigitalSignature
	Reference to the appropriate digital signature algorithm

	Attribute
	digitalSignatureValue
	Value derived from the digital signature
	1
	S100_DigitalSignatureValue
	The value resulting from application of digitalSignatureReference

Implemented as the digital signature format specified in Part 15

	Attribute
	defaultLocale
	Default language and character set used in the exchange catalogue
	1
	PT_Locale
	

	Attribute
	otherLocale
	Other languages and character sets used in the exchange catalogue
	0..*
	PT_Locale
	


S100_CatalogueScope

	Role Name
	Name
	Description
	Code
	Remarks

	Enumeration
	S100_CatalogueScope
	The scope of the catalogue
	-
	-

	Value
	featureCatalogue
	S-100 feature catalogue
	
	

	Value
	portrayalCatalogue
	S-100 portrayal catalogue
	
	

	Value
	interoperabilityCatalogue
	S-100 interoperability information
	
	


S100_SV_ServiceIdentification

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	S100_SV_ServiceIdentitification
	Identification of capabilities which a service provider makes available to a service user through a set of interfaces which define a behaviour
	-
	-
	Specialization of SV_ServiceIdentification (ISO 19115-1) and thereby a specialization of MD_Identification
(The ISO attributes coupledResource and couplingType are not used.)

	(Inherited properties)
	(Inherited from SV_ServiceIdentification.)

	Attribute
	serviceType

	A service type name
	1
	Class GenericName
	GenericName is an abstract class for all names in a NameSpace. Each instance of a GenericName is either a LocalName or a ScopedName. A LocalName references a local object directly accessible from the NameSpace. A ScopedName is a composite of a LocalName for locating another NameSpace and a GenericName valid in the NameSpace. (ISO 19103). In short: A name that is defined in a namespace.
For S-100 services, the recommended namespace is the IALA/IMO/IHO list of Maritime Services (TBD as of May 2018)

	Attribute
	serviceTypeVersion
	The version of the service, supports searching based on the version of serviceType
	0..*
	CharacterString
	

	Attribute
	accessProperties
	Information about the availability of the service, including fees, planned available date and time, ordering instructions, turnaround
	0..1
	MD_StandardOrderProcess
	ISO 19115-1 B.11.5

	Attribute
	operatedDataset
	Provides a reference to the resource on which the service operates
	0..*
	CI_Citation
	For any single resource referenced, only one of operatedDataset or operatesOn is allowed to be documented (not both for the same resource)

	Attribute
	profile
	Profile to which the service adheres
	0..*
	CI_Citation
	profile of the standard cited in serviceStandard

The specification for the data product can be identified here

	Attribute
	serviceStandard
	Standard to which the service adheres
	0..*
	CI_Citation
	For example, citation for OGC WFS, WMS, etc. 

	Role
	operatesOn
	
	0..*
	MD_DataIdentification
	For any single resource referenced, only one of operatedDataset or operatesOn is allowed to be documented (not both for the same resource)

	(Inherited properties)
	(Inherited from MD_Identification.) (not shown)


PT_Locale

	Role Name
	Name
	Description
	Mult
	Type
	Remarks

	Class
	PT_Locale
	Description of a locale
	-
	-
	From ISO 19115-1

	Attribute
	language
	Designation of the locale language
	1
	LanguageCode
	ISO 639-2 3-letter language codes.

	Attribute
	country
	Designation of the specific country of the locale language
	0..1
	CountryCode
	ISO 3166-2 2-letter country codes

	Attribute
	characterEncoding
	Designation of the character set to be used to encode the textual value of the locale
	1
	MD_CharacterSetCode
	Use (the “Name” from the) IANA Character Set register: http://www.iana.org/assignments/character-sets. (ISO 19115-1 B.3.14)
For example, UTF-8


The class PT_Locale is defined in ISO 19115-1. LanguageCode, CountryCode, and MD_CharacterSetCode are ISO codelists which should either be defined in resource files and encoded as (string) codes, or represented by the corresponding literals from the namespaces identified in the Remarks column.


�	 Conformance class 1 as described at Section 2 Conformance and Appendix B.3 Example of a profile with specialisations (ISO 19106:2004).


�	 A profile of a single base standard can include a subset, which is equivalent to the entire base standard. That is, a subset can equal the whole (19106:2005, p15).


�	 This conforms to the rules included at Annex C (ISO 19115-1:2014).





�From IIC: Since the aim is to develop an independent section covering the S100 exchange sets and exchange set catalogues only these two sections are probably not needed as they are not applicable i.e. S100 exchange set only realizes some of the 19115/19139 concepts and aligns with them in general but it does not conform to them. Similarly, some of the complex data types from other domains are used but this is done very selectively. 





These sections are applicable to the classic 19115 metadata records that must be included with each S100 product to ensure interoperability with other geospatial systems. As such they belong in the general metadata section, which should also cover the classic 19115 metadata record requirements for S100 products.


�From IIC: Suggest removing #1 as this is not applicable here. Currently the main (and only) option for confirming the conformance is validating against the S-100 XML schemas as outlined in #2.


�From IIC: Ideally, the schemas should be available from the IHO site and the location along with some guidence how to use them should be provided in the standard. They should also be live and actively managed for the entire system to function properly. Please see more comprehensive comments about this aspect in IIC Metadata Feedback Report.


�From IIC: Suggest removing this section. This might be a good idea but it has not been implemented by any product specification so far to my knowledge. It is best to simply require all product specification authors to ensure their products are distributed with fully conformant S100exchange set catalogues. While it is possible for them to develop a translation from something proprietary to S100 conformant, this possible translation activity should be outside of S100.


�From IIC: Suggest overhauling this section. This overview section is a bit of random set of statements inserted at various points in the past that could use a re-write to make it much easier to follow. This would not change the fundamentals but would give implementors a more sensible information to work with. Suggest also including guidelines/best practices covering optimal exchange set structure, handling of support file packaging, optional inclusion of various catalogues. This should also outline the edge cases sending catalogues without data to either cancel some previously released datasets or provide new release of FC for example. Please see more comprehensive comments about this aspect in IIC Metadata Feedback Report.  


Suggest also including exchange set and catalogue creation workflow. Currently we have multiple operations that might be executed when producing an exchange set, including creating exchange set folder structure, placing datasets and classic 19115 metadata in their respective folders, adding any required support files and optionally catalogues. At this point the individual files can be digitally signed, the whole exchange set can be compressed and/or encrypted and finally the whole structure can be digitally signed. The order of these operations is currently not prescribed but it is important as, for example, data does not compress much once encrypted. For this reason people frequently wonder if the datasets should be compressed individually and signed before or after that. In my view, the suggested order, for unencrypted exchange sets, should likely be to digitally sign individual files, compress the entire exchange set, and digitally sign the resulting exchange set. The above order of operations seems to be the most optimal for generic data exchange however it requires digital signature for the exchange set catalogue to be added to the model as it is currently not there. The optimal order of operations for an encrypted exchange set will be different as it has to follow its own workflow.


�From CCG: This figure shows S100_CatalogueMetadata associated with the S100_ExchangeSet class, while in Figure D4 it is associated with the S100_ExchangeCatalogue class. Moreover, the S100_ExchangeSet class is missing from D4, but present in the tables below. This should be harmonized between the two Figures.





�From SMA: Missing details for S100_DigitalSignatureValue. It is not that detailed defined in Part 15 ed 4. 





S100_DigitalSignature should allow different size of key/strength. The present strength with 1024bits will/may not be adequate in future.





S100_ProtectionScheme should also include future schemes such as SECOM, but this may be added once SECOM (IEC 63173-2) is released.


�From Primar: The agreed upon changes to use fileLocation and not filePath has been implemented in the tables (Elements of the exchange set) for S100_DatasetDiscoveryMetadata, S100_SupportFileDiscoveryMetadata and S100_CatalogueMetadata.





For Figure 4a-D-4 this means filePath must be changed to fileLocation for S100_DatasetDiscoveryMetadata, and not the other way around as stated below in Jeffs comment.


�S100_ExchangeCatlogue and S100_DadasetDiscoveryMetadata class attribute lists may need to be amended dependant on decision made in regard to the corresponding Tables below.


S100_ExchangeCatlogue attribute productSpecification requires multiplicity to be amended to [1..*] and S100_SupportFileDiscoveryMetadata and S100_CatalogueMetadata attribute fileLocation needs to be changed to filePath; and attribute matadataPointOfContact requires multiplicity to be amended to [0..1] – refer to proposals associated with Paper S-100WG5-04.09.


S-100_ProductSpecification will need attribute S-100_compliancyCategory added (refer paper s-100WG5-04.16).


�From IIC: Will the multi aggregations ever be used? So far we do not really have a valid use case for them so maybe there is no real need for this.  


�From Furuno: include the class name at other end of associations (role rows) in the tables, like what has been done in Part 3 to remove ambiguity and ease of reading


�From IIC: Suggest adding digital signature for the entire exchange set.


�From IIC: Suggest adding guidelines for creating them and ensuring that they are unique.


�From Furuno: Non-database style products such as S-421 Route plan which is typically exchanged as a single file do not need this at all


�From Furuno: Non-database style products such as S-421 Route plan which is typically exchanged as a single file do not need this at all


�From Furuno: Should this be removed from this level ?


S100_DatasetDiscoveryMetadata for each Dataset include S100_ProductSpecification


So S100_ProductSpecification at ExchangeCatalogue level is redundant and not needed


If not removed, then at least shall be optional “0..*”





�Caris: If used, should be defined like PT_Locale or codelist.





�From Furuno: Should be optional


To be used only if non-English


�From CCG: Should probably use the PT_Locale type





�From KR: Naming convention of Catalogue Name is needed for multi product specifications


�From Furuno: No need to repeat the filename inside the the named file


�From Furuno: Should be optional


Many eNavigation products do not need this at all





PRIMAR also conured





�From PRIMAR: Cannot see the real purpose of this. If justification for keeping it exists, suggest to change type to codelist and define distribution Media encoding options (1. CD, 2. DVD, 3. Internet, 4…….)


�From Furuno: Role with undefined name => need drafting of the name


�From CCG: Description is identical to S100_ExchangeCatalogue. Should be descriptive of this class.





�From CCG: Is this identifier Prod.Spec specific, service specific or should it be standardized at the S-100 level? At a minimum, use guidance is needed.


�From Primar: What is the purpose of editioning exchange catalogues? Perhaps sufficient enough to have the identifier and dateTime information to indicate uniqueness if necessary?





Suggest to either remove or explain which value(s) should be used encoding this field


�From Furuno: For each separate file included into ExchangeSet S100_DiscoveryExchangeCatalog makes reference to S100_DatasetDiscoveryMetadata


S100_DatasetDiscoveryMetadata makes reference to “fileName” and “fileLocation”


For what purpose do we need this S100_Dataset ?


�From CCG: Metadata size is too big. With S-100 Part 11, section 15 ‚stating „The core metadata elements as defined in ISO 19115-1 and S-100 Part 4 (Metadata) shall be included with the data product. Discovery and Quality metadata shall be structured as per S-100 Parts 4a and 4c, respectively.“ It would be helpful to declare explicitly what part of these classes are core metadata. Moreover, the size of the metadata is a significant problem for small datasets like S-124 and S-421, tests show that metadata is twice the size of the dataset on average (assuming 5KB datasets, and 10-12KB metadata).. 





Generally, two options seem likely; Either split the S100_DatasetDiscoveryMetadata into a core and an optional class to reduce the size, or allow the small dataset PS to have more metadata inside the dataset. The latter option risk duplicating the issues of current S-63 distribution. E.g. data must be uncompressed and read before it is understood what it is.





There is a risk that the first option also result in metadata that is ‘too big’. A review of core metadata may be necessary in that case.


�From KR: Some product specifications have defined means for providing delta changes between new editions. These delta change or update files are not specifically covered by S-100 exchange set metadata model, but several product specifications (S-122, S-123 and S-127) have made special adoption of the S100_DatasetDiscoveryMetadata class for update files. 


An abridged discovery metadata would also be benefit  to S-124.


��From KR: Suggest making a new data type for external resources. References to external resources are currently CharacterString or Text data types depending on where they are used.





�From Furuno: Should be optional


Many eNavigation products do not need this at all





Add remark: Without fileLocation the exchange set is unpacked into directory <S100_ROOT>/<filename>


�Should be optional


Many eNavigation products do not need this at all


�From Furuno: Should be optional


Many eNavigation products do not need this at al


�From Caris: Do we intend to allow any of the possible MD_RestrictionCode values or is it just ‘copyright’?


�From KR: S-124, and likely also S-412, makes use of a specialization for cancelling datasets. The question should be analyzed from the perspective of the metadata schema, as there is a potential for having two or more metadata schemas and what this means for exchange sets. S-100 does not currently address the question of multi schema exchange sets, and may need to provide some overall guidance on this.


�From KR: Suggest detailed definitions/examples


Each value need a definition to help ensure consistent usage. A seperate clause would be better with more explanation. This new clause could be referenced from remarks. Each product specification can then select the whole list or a subset as applicable for that product


�From KR: t may be useful to indicate which ones are intended for navigation. This can be done with designating the MD_USAGE attribute specificUsage with standardized strings such as ‘not for navigation’, ‘for navigation planning’ and ‘for navigation’.


�From Caris: This should be of Type Integer otherwise we need to get into string validation. Using Integer type means xsd can easily validate. Must be consistent across product specs to support machine readable S-100


�From Caris: This should be of Type Integer otherwise we need to get into string validation. Using Integer type means xsd can easily validate. Must be consistent across product specs to support machine readable S-100


�From Furuno: Should be optional


Many eNavigation products do not need this at all


�From Furuno: Should be optional


Many eNavigation products do not need this at all





Also proposed Remark.


�From Caris: Do we expect ‘Individuals’ to be making official data?


Overlap or duplication of what is in the S100_CataloguePointOfContact and metadataPointOfContact


References a hierarchy of elements, how much is enough?  Some guidance and examples would be good.


�From Furuno: Should be optional


Many eNavigation products do not need this at all


�From Furuno: Should be optional


Many eNavigation products do not need this at all


��From Furuno: Should be optional


Many eNavigation products do not need this at all





�From Caris: The description says it is a number but the type is CharacterString. Make it a number type or else define specifically how it should be formatted so that it is consistently used across product specs.


�From Caris: How is this supposed to be used? If it is meant for systems to discover and control mandatory backdrops or other operations then it needs to be structured and defined. If it is meant for users what users do we expect will actually see this information and how.


�From Caris: Check schema and provided examples for consistency ‘eng’ vs ‘English’ etc.


�From Furuno: Should be optional


Many eNavigation products do not need this at all





See remarks also 





�From CCG: The support for multi language should be reviewed. If there are multiple languages in the dataset, should also the metadata support multi language? If yes, do the CharacterString need re modelling to support multi language?


�From IIC: Suggest adding an element for the classic 19115 metadata file location to the main model. Currently the only reference for it is in the figure 4a-D-2 – S-100 Exchange Set Catalogue, which is captured in the schemas as S100_19115DatasetMetadata but it is not covered in the model or text of the standard. 





As for the metadataFileIdentifier element this is something from 19115 world we currently do not have a use case for (at the exchange set level) I believe, and unless we have some use for it  I would suggest removing it. Also this is not the same as a reference link to 19115, in contrast to what the note section implies.


�From Furuno: Should be optional


Many eNavigation products do not need this at all


�From CARIS: Already mentioned above overlap with ProducingAgency and S100_CataloguePointOfContact.�This entails a significant hierarchy under CI_Responsibility which would be good to have more guidance and examples for.  In examples we noticed inconsistencies and variations such as case of CI_RoleCode values ‘Publisher’ vs ‘owner’ etc.


�Refer to proposals associated with paper S-100WG5-04.09.  Of teh two options suggested, have opted to make this attribute optional – TBC.


�From PRIMAR: Regarding multiplicity, reply to Jeff comment; I believe this reflects the intention of the proposal..


�From Furuno: Should be optional


Many eNavigation products do not need this at all


�From CCG: Part 4a, Table 4a-1 mentions PT_Locale as the means for expressing language. Sjould be harmonized, and maybe this attribute should be removed.


�Need to confirm that this is the cardinality amendment that was identified at S-100WG5 (Refer actions related to S-100WG5-04.07).  Confirm that Remark is OK (email sent to Svein 30/04/20).


�From IIC: Suggest refining S100_DataCoverage and its underlying elements and definitions to align with general metadata conventions. As currently modeled a dataset can have 0 or more data coverages, each consisting of 1 bounding box and 1 or more bounding polygon and set of optimum/min/max scales. The same scale elements are also present at the dataset level. Generally there should be one bounding box for the entire dataset. Also it might be optimal to have one polygon per data coverage with one set of scales at the data coverage level (as opposed to dataset level) to remove room for ambiguities. Please see more comprehensive comments about this aspect in IIC Metadata Feedback Report delivered to NOAA.





�From IIC: We need digital signature system to be operational so agencies can generate signatures and users are able to verify them etc. Ideally there should also be additional guidance within this section so the users and developers know how to use this sub-system.


�From SMA: Propose to allow more variants and key strength. Propose DSA1024, DSA2048


�From Furuno: Propose to use Hex


�From SMA: Missing all the included attributes.


Propose to include


   signatureValue (in HEX)


   signedPublicKeyThumbprint


   signedRootKeyThumbprint


�From IIC: Product specification version is currently a character string. This  makes it challenging to sensibly use it in practice. It might be best to at least change it to a formatted string 6 characters AABBCC where AA, BB, CC are integers representing version, major and minor revisions accordingly. This would not require any changes to schemas etc. Another option would be to create separate elements for each of the above components similar to edition and update numbers. There are a few other placese where version shoudl be adjusted the same way for consistnecy.  





�From Furuno: Non-standardized free character strings do not facilitate machine readable automation.


If this type remain the attribute has no value and the “Mult” should be changed as “0..1”


�From Furuno: Non-standardized free character strings do not facilitate machine readable automation.


If this type remain the attribute has no value and the “Mult” should be changed as “0..1”


�From Furuno: The date is just interesting to know. Should be optional


�From Caris: Is the name and version not enough, why is this field needed and could these numbers change over time?�Is it possible that a product could exist that is not registered in the IHO GI registry? Such as an unofficial product/dataset. In which case this field would need to be optional.


�From Furuno: Is this method already working?


�From Caris: Wow (sucking sound as breath stops). 


Where to start?  This is a real dogs breakfast. If you want to pick and choose parts of S-100 to be compliant with where does that leave the systems meant to produce/use the data. Essentially if a dataset is not compliant then it will require a separate implementation. What is the value of being model compliant if the encoding is not readable, …


So maybe someone wants to exchange non-S-100 data using the only the S-100 Exchange set structure and meta data.  You would have to do another pass through product spec names, numbers etc because in that case the product spec is not likely registered in IHO.��There will be another rant about the GML spec having been opened up to all kinds of unnecessary random permutations and combinations based on whims of product specs destroying the concept of plug and play S-100. What is the point/value in having custom product specs that only borrow some convenient portions from S-100. They should just be separate things and not live in the same house as S-100.  


Products should be S-100 compliant or not, period. Not sort of like S-100, S-100ish etc.��Go make another product, use whatever you want to borrow/copy from S-100 but call it and handle it as something else and don’t expect an S-100 system to support it.�


�From Caris: If it is a number change the type to Integer so it can be easily validated by xsd. If not an integer then provide explicit format definition.


�From Caris: Does the purpose overlap with editionNumber? Perhaps this should be optional.


�From Caris: For several of the support file formats this is probably not necessary and should be optional.  What would this structure be filled with when the format is ASCII?





�From Caris: This statement in effect means that only one language per support file is allowed. This should probably be explained somewhere else in greater detail.


�From Caris: If this is numeric then it should be an integer.


If this is meant to be machine readable information for systems to decide whether it can open the file or not perhaps codelists or something should be used.


If it is meant to be like ‘mp4’ then that is probably redundant with the file extension/type and would be better as a codelist.


�From Primar: Change name to S100_CatalogueDiscoveryMetadata?





We have the discovery metadata for datasets and support files defined and named as S100_DatasetDiscoveryMetadata and S100_SupportFileDiscoveryMetadata. As an exchange set also can be used for various catalogue exchange (Feature, Portrayal (Alarms&Indications, Interoperability?), the S100_CatalogueMetadata describes the discovery metadata for such catalogues.





Suggest to  include "Discovery" in naming of this instance.


�From KR: Considering Interoperability Catalogue could be combined with exchange set packages of combinations of products from multiple product specifications, perhaps as a set of minimum safe data for entering or leaving a port or constrained waterway. S-100 exchange set model probably supports multi products, but should include more guidance for how to handle this specifically since product specifications would likely focus on itself only.


�From KR: A purpose attribute is  necesseary; Support files referenced by datasets are managed via the S100_SupportFileDiscoveryMetadata class. Feature and Portrayal Catalogues are managed via the S100_CatalogueMetadata class. This class does not have a means of updating an old version with a new version. 


This guidance need to elaborate on what user systems should do with differenty types of catalogue updates.


�From KR: Some product specifications expect updating of feature and/or portrayal and/or interoperability catalogues. Since this function is likely assumed to be identical for all specifications, it may be advisable to define the FC/PC/IC updating process at the S-100 level and include guidance in the product specification template to recommend that product specifications should consider making use of the common methodology.





�From CCG: Multiple files and file locations indicate that there need to be some ordered pairing. How will this work with portrayal catalogue consisting of hundreds of files? It it probably best to have one S100_CatalogueMetadata instance per catalogue, and this has impact on packaging of catalogues. Some form of container file is probably needed. It may also have impact on other attribute multiplicities in this class.


�From KR: Interoperability Catalogue probably doesn’t fit within the S-100_ProductSpecification attribute. This attribute may therefore need to be optional or conditional.





�From CCG: There can be several files, but only one signature?


�From CARIS: Should be an integer or defined format string





�From CCG: Think there is a need for better guidance in the use of these classes and for this guidance to be formulated in a way that reduces the need for further elaboration in Prod.Specs.
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