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1. The S-100 defined exchange set structure impose a discovery metadata file on each S-124 

datasets of approximate 10KB, while preliminary tests indicate an average NW dataset to 

be about 3-5KB. This means that for the total exchange set, metadata will account for 66-

75% of total data amount. This issue can to some extent be mitigated by compression. S-

100 Ed 4.0.0 permit ZIP compression (see S-100 part 15). Another mitigation can be to 

use a different encoding (e.g. 8211 or HDF5), but since the metadata is external, the 

improvements offered is limited and likely offset by increased complexity in the 

production systems, such as when reusing the same data for different purposes, e.g. 

publishing on websites. Another option to reduce data volume is to use the Online 

Communication Exchange (see S-100 Part 14), which would not use the exchange set 

methodology, and rather send metadata at the beginning of a session and then send only 

the NW datasets. A drawback is that the specification is still new and largely untested. 

IALA ENAV committee is working on testbeds and improved documentation. 

 

2. Figure A shows the complexity of dataset discovery metadata and includes a proposed S-

124 dataset discovery metadata structure that significantly restrain the S-100 default 

dataset discovery metadata structure down to mostly the optional items. A similar, but 

less complex metadata structure is expected for support files and for catalogue files. 

SUMMARY 

 

Executive Summary: The S-100 defined exchange set structure impose a discovery 

metadata file on each datasets of approximate 10KB. When S-124 

datasets are estimated to average at 3-5KB, this is a significant data 

volume increase.  

 

Action to be taken: Determine path forward for S-124 data exchange. 

 

Related documents: S-124 Product Specification Draft 2.0.0. 
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class S-124 Metadata

Related to EX_Extent

Related to CI_Responsibil ity

Related to PT_Locale

Part of S-124 exchange set

Related to MD_SecurityConstraints

Related to MD_Usage (mandatory)

related to CI_ResponsibleParty (mandatory)

«InformationType»

S-124 Abstract 

Types::

S124_InformationType

S124_DatasetDiscov eryMetadata

+ classification: MD_SecurityConstraints [0..1] = unclassified

+ comment: CharacterString [0..1]

+ copyright: MD_RestrictionCode [0..1]

+ dataCoverage: S100_DataCoverage [1..*]

+ dataProtection: Boolean [0..1]

+ dataType: S100_DataFormat = GML

+ dataTypeVersion: CharacterString = 3.2.1

+ defaultLocale: PT_Locale

+ description: CharacterString

+ digitalSignature: S100_DigitalSignature

+ digitalSignatureValue: S100_DigitalSignatureValue

+ editionNumber: CharacterString

+ fi leName: CharacterString

+ fi lePath: CharacterString

+ horizontalDatumReference: CharacterString = EPSG

+ horizontalDatumValue: Integer = 4326

+ issueDate: Date

+ issueTime: Time

+ layerID: CharacterString [1..*] = ENC

+ metadataDateStamp: Date

+ metadataFileIdentifier: CharacterString

+ metadataLanguage: CharacterString [1..*]

+ metadataPointOfContact: CI_Responsibil ity

+ otherLocale: PT_Locale [0..*]

+ producingAgency: CI_Responsibil ity

+ productSpecification: S100_ProductSpecification

+ purpose: CharacterString [0..1]

+ soundingDatum: S100_VerticalAndSoundingDatum [0..1]

+ specificUsage: MD_Usage [0..1]

+ verticalDatum: S100_VerticalAndSoundingDatum [0..1]

S-124 Dataset

Can likely be set once 

for a production system

and then all NW issued 

will contain the same 

information.

Mandatory, and may 

be automated by 

production system 

using NW geometry.

S100 V4.0 Part 4a Metadata::

S100_DatasetDiscov eryMetadata

+ classification: MD_SecurityConstraints [0..1]

+ comment: CharacterString [0..1]

+ copyright: MD_RestrictionCode [0..1]

+ dataCoverage: S100_DataCoverage [0..*]

+ dataProtection: Boolean [0..1]

+ dataType: S100_DataFormat

+ dataTypeVersion: CharacterString

+ defaultLocale: PT_Locale

+ description: CharacterString

+ digitalSignatureReference: S100_DigitalSignature

+ digitalSignatureValue: S100_DigitalSignatureValue

+ editionNumber: CharacterString [0..1]

+ epoch: CharacterString [0..1]

+ fi leName: CharacterString

+ fi lePath: CharacterString

+ horizontalDatumReference: CharacterString

+ horizontalDatumValue: Integer

+ issueDate: Date

+ issueTime: Time [0..1]

+ layerID: CharacterString [0..*]

+ maximumDisplayScale: Integer [0..1]

+ metadataDateStamp: Date

+ metadataFileIdentifier: CharacterString

+ metadataLanguage: CharacterString [1..*]

+ metadataPointOfContact: CI_Responsibil ity

+ minimumDisplayScale: Integer [0..1]

+ optimumDisplayScale: Integer [0..1]

+ otherLocale: PT_Locale [0..*]

+ producingAgency: CI_Responsibil ity

+ productSpecification: S100_ProductSpecification

+ protectionScheme: S100_ProtectionScheme [0..1]

+ purpose: CharacterString [0..1]

+ soundingDatum: S100_VerticalAndSoundingDatum [0..1]

+ specificUsage: MD_Usage [0..1]

+ updateApplicationDate: Date [0..1]

+ updateNumber: CharacterString [0..1]

+ verticalDatum: S100_VerticalAndSoundingDatum [0..1]

«enumeration»

S100 V4.0 Part 4a Metadata::

S100_VerticalAndSoundingDatum

 meanLowWaterSprings = 1

 meanLowerLowWaterSprings = 2

 meanSeaLevel = 3

 lowestLowWater = 4

 meanLowWater = 5

 lowestLowWaterSprings = 6

 approximateMeanLowWaterSprings = 7

 indianSpringLowWater = 8

 lowWaterSprings = 9

 approximateLowestAstronomicalTide = 10

 nearlyLowestLowWater = 11

 meanLowerLowWater = 12

 lowWater = 13

 approximateMeanLowWater = 14

 approximateMeanLowerLowWater = 15

 meanHighWater = 16

 meanHighWaterSprings = 17

 highWater = 18

 approximateMeanSeaLevel = 19

 highWaterSprings = 20

 meanHigherHighWater = 21

 equinoctialSpringLowWater = 22

 lowestAstronomicalTide = 23

 localDatum = 24

 internationalGreatLakesDatum1985 = 25

 meanWaterLevel = 26

 lowerLowWaterLargeTide = 27

 higherHighWaterLargeTide = 28

 nearlyHighestHighWater = 29

 highestAstronomicalTide = 30

«CodeList»

MD_RestrictionCode

{root}

+ copyright

+ intellectualPropertyRights

+ license

+ otherRestrictions

+ patent

+ patentPending

+ restricted

+ trademark

«enumerati...

S100 V4.0 Part 

4a Metadata::

S100_DataFormat

 ISO/IEC 8211

 GML

 HDF5

 undefined

S100 V4.0 Part 4a 

Metadata::

S100_ProductSpecification

+ date: Date

+ name: CharacterString

+ number: Integer

+ version: CharacterString

«enumeration»

S100 V4.0 Part 4a 

Metadata::

S100_DigitalSignature

 S63e2.0.0

Copyright is an open 

question that have 

been addressed to the 

S-124CG members. 

Reply has been 

requested by June 7.

class V4.0 Fig 4a-D3 S100 ExchangeSet

S100_CatalogueMetadata

S100_ExchangeCatalogue

S100_SupportFileDiscov eryMetadata
S100_DatasetDiscov eryMetadata

S100_DatasetS100_ExchangeSetS100_SupportFile

Discovery metadata for a support file for a dataset should be located or 

referenced as shown in Figure 4a-D.2, in the dataset discovery metadata. 

Discovery metadata for a support file for the exchange set should be located 

or referenced in the exchange catalogue (as shown in this figure). 

1
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S100 V4.0 Part 4a Metadata::

S100_DataCov erage

+ boundingBox: EX_GeographicBoundingBox

+ boundingPolygon: EX_BoundingPolygon [1..*]

+ ID: Integer

+ maximumDisplayScale: Integer [0..1]

+ minimumDisplayScale: Integer [0..1]

+ optimumDisplayScale: Integer [0..1]

«datatype»

Citation and responsible party information::

CI_ResponsibleParty

+ contactInfo: CI_Contact [0..1]

+ individualName: CharacterString [0..1]

+ organisationName: CharacterString [0..1]

+ positionName: CharacterString [0..1]

+ role: CI_RoleCode

«CodeList»

Citation and 

responsible party 

information::

CI_RoleCode

+ author

+ custodian

+ distributor

+ originator

+ owner

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ resourceProvider

+ user

«datatype»

Citation and responsible party information::

CI_Contact

+ address: CI_Address [0..1]

+ contactInstructions: CharacterString [0..1]

+ hoursOfService: CharacterString [0..1]

+ onlineResource: CI_OnlineResource [0..1]

+ phone: CI_Telephone [0..1]

«datatype»

Citation and responsible party information::

CI_Address

+ administrativeArea: CharacterString [0..1]

+ city: CharacterString [0..1]

+ country: CharacterString [0..1]

+ deliveryPoint: CharacterString [0..*]

+ electronicMailAddress: CharacterString [0..*]

+ postalCode: CharacterString [0..1]

«datatype»

Citation and responsible party information::

CI_OnlineResource

+ applicationProfile: CharacterString [0..1]

+ description: CharacterString [0..1]

+ function: CI_OnLineFunctionCode [0..1]

+ linkage: URL

+ name: CharacterString [0..1]

+ protocol: CharacterString [0..1]

«datatype»

Citation and responsible party 

information::CI_Telephone

+ facsimile: CharacterString [0..*]

+ voice: CharacterString [0..*]

«CodeList»

Citation and responsible 

party information::

CI_OnLineFunctionCode

+ download

+ information

+ offl ineAccess

+ order

+ search

Identification information::MD_Usage

+ specificUsage: CharacterString

+ usageDateTime: DateTime [0..1]

+ userContactInfo: CI_ResponsibleParty [1..*]

+ userDeterminedLimitations: CharacterString [0..1]

MD_Constraints

Constraint information::

MD_SecurityConstraints

+ classification: MD_ClassificationCode

+ classificationSystem: CharacterString [0..1]

+ handlingDescription: CharacterString [0..1]

+ userNote: CharacterString [0..1]

«CodeList»

Constraint information::

MD_ClassificationCode

+ confidential

+ forOfficialUseOnly

+ limitedDistribution

+ protected

+ restricted

+ secret

+ sensitiveButUnclassified

+ topSecret

+ unclassified

Language-characterset localization 

information::PT_Locale

+ characterEncoding: MD_CharacterSetCode

+ country: CountryCode [0..1]

+ language: LanguageCode

«CodeList»

Language-

characterset 

localization 

information::

CountryCode

«CodeList»

Language-

characterset 

localization 

information::

LanguageCode

«CodeList»

Language-characterset 

localization 

information::

MD_CharacterSetCode

_Responsibil ity

Citation and 

responsible party 

information::

CI_Responsibility

+ extent: _Extent [0..*]

+ role: CI_RoleCode

«abstract»

Citation and responsible party 

information::CI_Party

+ contactInfo: CI_Contact [0..*]

+ name: CharacterString [0..1]

Citation and responsible party 

information::CI_Indiv idual

+ positionName: CharacterString [0..1]

Citation and responsible party 

information::CI_Organisation

+ logo: MD_BrowseGraphic [0..*]

_Extent

«DataType»

Extent information::EX_Extent

+ description: CharacterString [0..1]

constraints

{count(description + geographicElement + temporalElement + verticalElement) >0}

«Abstract,DataType»

Extent information::

EX_GeographicExtent

+ extentTypeCode: Boolean [0..1] = "1"

«DataType»

Extent information::

EX_GeographicBoundingBox

+ eastBoundLongitude: Decimal

+ northBoundLatitude: Decimal

+ southBoundLatitude: Decimal

+ westBoundLongitude: Decimal

«DataType»

Extent information::

EX_BoundingPolygon

+ polygon: GM_Object [1..*]

omitted attributes are; 

epoch, 

maximumDisplayScale, 

minimumDisplaceScale

, optimumDisplayScale, 

protectionScheme, 

updateApplicationDate,

updateNumber. These 

are not needed for S-

124.

the logo attribute in 

CI_Organization would 

mean an image in a 

particular format of 

someone's logo. This 

would not make much 

sense for NW since 

there are no 

attachments to the NW 

themselves due to size 

restrictions.

S100 V4.0 Part 4a Metadata:

:S100_DigitalSignatureValue

1..*

+party

1..*

+geographicElement 0..*

«trace»

+individual 0..*

 
Figure A 

 

3. S-124 Metadata table below shows the draft structure of the dataset discovery metadata 

for S-124 datasets. 

Metadata for datasets  

Dataset discovery metadata for new datasets and new editions of published datasets is 

described in Table Error! No text of specified style in document..1. 

 

Name Multiplic

ity 

Value Type Remarks 

S100_DataSetDiscovery

Metadata 

  Class The following S-100 attributes are 

not used: epoch, 

maximumDisplayScale, 

minimumDisplaceScale, 

optimumDisplayScale, 

protectionScheme, 

updateApplicationDate, 

updateNumber. 

fileName  1  CharacterString  Dataset file name (see Error! 

Reference source not found.) 

filePath  1  CharacterString  Full path from the exchange set 

root directory  
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description  1  CharacterString  Short description of the area 

covered by dataset, e.g., area, 

harbour, or port name, between two 

named locations etc. 

dataProtection  0..1  Boolean  TRUE: Encrypted 

FALSE: Unencrypted 

protectionScheme  0..1  S100_ProtectionScheme See S-100 Appendix 4a-D. 

digitalSignatureReference 1  S100_DigitalSignature Specifies the algorithm used to 

compute digitalSignatureValue. 

S-100 Appendix 4a-D. 

digitalSignatureValue 1  S100_DigitalSignatureValue The value resulting from 

application of 

digitalSignatureReference. 

Implemented as the digital 

signature format specified in S-100 

Part 15. 

copyright 0..1  MD_LegalConstraints>MD_

RestrictionCode 

<copyright> (ISO 19115-1) 

“copyright” for copyrighted 

datasets, omitted otherwise 

classification 0..1 (one of 

the 

literals 

from the 

ISO 

codelist) 

Class 

MD_SecurityConstraints>M

D_ClassificationCode 

(codelist) 

ISO 19115-1 

“unclassified” for S-124 datasets 

 

purpose  0..1 {1} MD_Identification>purpose 

(character string) 

“New dataset” for S-124 datasets 

 

specificUsage  0..1  MD_USAGE>specificUsage 

(character string) 

MD_USAGE>userContactInf

o 

(CI_Responsibility) 

brief description of the resource 

and/or resource series usage 

editionNumber  1  CharacterString  Edition number is always “1” for S-

124 datasets.  

issueDate  1  Date  Date on which the dataset was 

generated.  

issueTime 1  Time Encoded only if time of issue is 

significant. 

productSpecification  1  S100_ProductSpecification See Notes below this table for 

constraints on values. 

producingAgency  1  CI_Responsibility>CI_Organ

isation or 

CI_Responsibility>CI_Indivi

dual 

Party responsible for generating the 

dataset. 

See S-100 Part 4a Tables 4a-2 and 

4a-3.  

horizontalDatumReferenc

e 

1 EPSG  CharacterString  

horizontalDatumValue  1 4326 Integer  WGS84 

dataType  1 GML  S100_DataFormat The only value allowed is “GML”. 

dataTypeVersion 1 3.2.1 CharacterString  

dataCoverage 1..*  S100_DataCoverage See S-100 Appendix 4a-D.  

comment  0..1  CharacterString  Any additional Information  

layerID 1..* S-101 CharacterString Dataset must be used with ENC in 

an ECDIS. 
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defaultLocale 1  PT_Locale S-100 Appendix 4a-D. 

otherLocale 0..*  PT_Locale S-100 Appendix 4a-D. 

metadataFileIdentifier 1  CharacterString For example, identifier for ISO 

19115-3 metadata file 

metadataPointOfContact 1  CI_Responsibility>CI_Indivi

dual or 

CI_Responsibility>CI_Organ

isation 

See S-100 Part 4a Tables 4a-2 and 

4a-3. 

metadataDateStamp 1  Date Metadata creation date, which may 

or may not be the dataset creation 

date 

metadataLanguage 1..*  CharacterString  

-- 0..*  Aggregation 

S100_SupportFileDiscovery

Metadata 

One for each support file linked to 

this dataset and present in the 

exchange set. 

Table Error! No text of specified style in document..1 Dataset discovery metadata 

NOTES: 

1) Attribute productSpecification: The values of sub-attributes name and version must correspond to 

this version of the S-124 product specification. (Clause Error! Reference source not found.). The 

value of sub-attribute number must be the number assigned to this version of the S-124 product 

specification in the GI registry. 

4. Options for dealing with the data volume is compression (zip), or a different data 

distribution paradigm. Online Data Exchange (Part 14) is the only other option defined in 

S-100. 


