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S-100 — the IHO building blocks

* Provides the data framework for the development of the next generation Electronic Navigational
Charting products, as well as other digital products required by the hydrographic, maritime and
GIS communities
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Who is developing S-100 product specifications
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What does S-100 mean for the Maritime Community?

 Leads to a global consistency of products

e Specifies encoding formats based on product type

— ISO 8211
* S-101 ENCs

— HDF5

e S-102 Bathymetry

e S-111 Surface Currents

e S-104 Water Level Information

* S-412 Gridded Weather Information

— GML

e S-412 Vector Weather Information
e S-122 Marine Protected Areas

* Moves to machine readable catalog mechanism
— XML Based Catalogues
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S-100 Backbone — Geospatial Information Registry

e Contains a collection of harmonized information divided into a series
of registers
* Feature Concept Dictionary — subdivided into different domains

* Hydro

* |ALA

* WMO
* |EC

Feature Concept Dictionary Register

* Portrayal Registers

Portrayal Register

Praduct Specification Register

Producer Cade Register

(http:/registry.iho.int) 5-100 Test Bed
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S-100 Backbone — Catalogue Builders

Feature
Catalogue Builder

Describes the content
of a data product
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S-100 Based Feature Catalogues

* Machine Readable .xml catalogue
* Binds features and attributes
* Ties in spatial primitives — Point, Curve and Surface.

<S100FC:5100_FC_SimpleAttributes>

- «<S100FC:S100_FC_SimpleAttribute=
=S100FC:name=Application Profile</S100FC:namex
=5100FC:definition>name of an application profile that can be used with the online resource (IS0 19115) </S100FC:definition=
=S5100FC:code=applicationProfile</S100FC:codex>
=S100FC:alias>APPPRF=/S100FC:alias=>
<S100FC:valueTypex>text</S100FC:valueTypex

=/S100FC:S100_FC_SimpleAttribute=

- «<S100FC:5100_FC_SimpleAttribute=
=5100FC:name>=Beacon shape</S100FC:namez=
=S5100FC:definition>The shape a beacon exhibits</S100FC:definition>
=S5100FC:code>beaconShape</S5100FC:code>
=<S5100FC:alias>BCNSHP < /5100FC:alias>
=S5100FC:valueType>enumeration</S100FC:valueType:=

- =S100FC:listedValues:=
- <S100FC:listedValue=
<5100FC:label=Stake, Pole, Perch, Post</S100FC:label=
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S-100 Based Portrayal Catalogues

* Machine Readable set of symbols and portrayal rules

e S-100 defines two types of portrayal mechanisms

* LUA —used for S-101 portrayal and best for portrayal rules that need to use
external conditions to generate the portrayal (ship’s draft)

e XSLT —simplified rules based on XML style sheets
* Navigation Systems MUST implement both
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S-100 Discovery Metadata — Information Exchange

* Implemented utilizing XML exchange catalogues

 Contains:

* Metadata about the overall exchange catalogue
 Metadata about the individual datasets
* Metadata about the support files that make up the package

e At the S-100 level most everything is optional
e Restrictions may occur at the product specification level
* Not every specification uses every field
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Discovery for Dissemination

* Building out a central metadata database to handle the dataset
metadata

5$100_DatasetDiscoveryMatadata 5100_ExchangeCatalogus 5100_CatalogueMetadata
+ filaName: CharacterStri + identifier: $100_Catalogueldentifiar + fileMame: CharacterString[1..%]
.« = el
+ filePath: CharacterStrin + contact: $100_CataloguePaintofContact + filelocation: CharacterString [1
+ ription: CharacterString pr 5 5100 o1 + scope:$100_CatalogueScope [1..
. + dataPratection: Boolean [0..1] metadstalanguags: Characterstring + versionNumber: CharacterString [1.
* i 100_F 0.1] + E . + issuzDste: Date [L.7
. L4 + digitalSignatureReference: $100_DigitalSignature + exchangeCatalogueDescription: CharacterStri + productSpacific $100_ProductSpec .7
i ! i & c [2.3] + s ance: $100_D;
[ ] + t: MD_RastrictionCode [0..1] + compressionFlag: Boolean [0..1] + s 5100_Di 5
+ cation: MD_SacurityConstraints [0..1] + i $100_C: ithm [0..1] + dafsultlocale: PT_Locale
+  purpose: CharacterString [0. + sourceMedia: CharacterString[0..1] + atherlocale: PT_Locale [0..7
+ specificlisage: MD_Usage [0..1] replacedData; Boalean [0..1]
. + editionNumber: CharacterString [0..1] dataReplscement: CharacterString[0..1]
[ +  updateNumber: CharacterString (0..1] wenumeration®
+ updateApplicationDate: Date [0.1] $100_VerticalAndSoundingDatum
+ issuaDate: Date
+ issusTime: Time [0..1] o." meanLowWstersprin
= e i maanLowerlow\WatarSprings =2
+  producingAzency: C_Responsibility 5100_SupportFileDiscoveryMetadata meanSealevel=3
e + optimumbisplayScale: Integer [0..1] = — lowestLowWater= &
3+ a1 filaName: CharacterString maanlowWatar =5
® U ki s Ay ol B + filelocation: CharacterString IovasttmwWaterSprin
4 P pantaler rn G +  purposs: 3100 SuppertfilsPurposs spproximatahMeanlowWaterSprings =7
+ horizontsiDatumValus: Intagar & ceenmter G RO indianSprinslowWater =2
- epoch: Characrerstring [0.1] b e inas lowWaterSprings =3
+ verticalDatum: $100_VerticalAndSoundingDatum [0. 1] 0. [F e FEes L0 e =pproximateLowestAstranomicalTide = 10
. [ + 100 Vert s 0.1 + dataType: 5100_SupportFileFormat i nearlylowestlowWater=11
e B -2 + otherDstaTypeDescription: CharacterString (0. 1 AL Al RN e 15
L4 + dataTypeVersion: CharacterSring et (e el 1 lowWster=13
ilenadinndis el + digitalSignstureReference: $100_DigitalSignature [0. AL 1
3 commentCharadesting 0] & eValu 0_L eValue [0, approximateMeanLowerlowWater =15
L il s + defaultlocale: PT Locale [0.1] masnHighWatar =16
+ defaultlocsle: FT Locsle N gl ates i = 17
e . + otherlocale: PT_Locale [0..*] ' hlgh-\atet-:; e
sy spproximateMeansealevel =
[ J + metadataFileldentifier: CharacterString R R P e
i mﬂdamhm;fr;:_‘?;‘ o 1)$100_SupportFileSpecification.name must be one of the meanHigherHighWatar=21
+ matagatalanzusze: CharactarString [1.0] ) Sal A e SatCode [ e equinoctialSpringlowWater=22
st il 2)5100_SupportFileSpacification. [varsion, date) are optional IR o TRl S
15 localDatum =24
T 1)$100_SupportFileSpecification. jvarsion, date}are intermatibnaGrast ks Datom 1985225
([ ] = 5100_Suppor P SUELE masnWatarlevel = 26
+ ID:Integer — lowerlowWaterlargeTide =27
5 Ex + nama:C) String
+ boundingPolyzan: EX_BoundinzPol =+ version C“{fﬂ_mritriﬂglc 1] 5100_ProductSpecification &enumeration# -
+ optimumbDisplayScale: Intzzer [3_1 + date: Date [0..1] 5100_SupportFilePurpose highestAstronomicalTide =30
¥ TieamD ka0 1] + name: CharacterString
+  minimumDisplayScale: Integer [0..1] + version: CharacterString e
+ date:Date replacemant wenumerations
Z 5100_Py + number: Integer deletion 5100_CatalogueScape
5100_SupportFileFormat s';;:‘j“;:‘fapinnn $6222.0.0
staFormat s
— = PT_Lacale :n‘n’rsvsh.srsluauf :
IPEG2000 150/IEC 8211 intar
HTML GML it + language: LangusgeCode
S HDFS AR00: DT denatiee: + country- CountryCoda [0..1]
ok undefined 632200 + characterEncading: MD.( d. 5100_¢
\;"'FDFE:’ (5019115-2) |* identifier: CharacterString
FOF/Aar UfA 5100 wenumerations + editionNumbar: Charactarstring
/A or Uy - . =
$100_CompressionAlgorithm + date:Dats
Digital signature value
ather )
55 defined in Part 15 S
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What is contained in S-100

e 15 Different Parts
e Defines

Register structure and management
Defining the General Feature Model
* Modelling the real world for machines
Metadata
Feature Catalogues
Coordinate Reference Systems
Spatial — otherwise known as geometry
Imagery and Gridded Data
Portrayal Mechanisms
Data Encoding
Scripting Language
Online Communication
Data Protection

Conceptual Schema Language
Management of IHO Geos patial Information Registers

Feature Concept Dictionary Registers

Portrayal Register

General Feature Model and Rules for Application Schema
Metadata

Metadata for Imagery and Gridded Data

Metadata —Data Quality

Feature Catalogue
Coordinate Reference Systems
Spatial Schema

Imagery and Gridded Data

Portrayal

Portrayal (Lua)
Encoding Formats
ISO/IEC 8211 Encoding

GML Encoding

HDF5 Encoding

Product Specifications

S-100 Maintenance Procedures
S-100 Scripting Language

Online Communication Exchange

Encryption and Data Protection

S-100 Part1
S-100 Part2

S-100 Part2a

S-100 Part2b

S-100 Part3
S-100 Part4da

S-100 Part4b

S-100 Part4c

S-100 Part5
S-100 Part6
S-100 Part?7
S-100 Part8

S-100 Part9
S-100 Part9a
S-100 Part10
S-100 Part10a

S-100 Part10b
S-100 Part10c
S-100 Part11
S-100 Part12
S-100 Part13
S-100 Part14

S-100 Part15
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Where do | find information?

[E] s1100va00

L] L]
‘ ° (L] 5100 V4.0 Part 1 ConceptualZchemaLangy P
S I O I 2] 5100 V4.0 Part 2 Registers t‘”““" testure | sdtefiniei 5100_FC_FestureCatalogue [
I l ce
o o L [ 5100 4.0 Part 2 Beneral Feature Model :

+ name: CharacterString
(L] 5100 v4 0 Part 4 Metzdsts FC_DefinitionSource 0.* + scope: CharacterString
=-{_] 5100 V4.0 Part § Feature Catalogue {root} + fieldOfApplication: CharacterString [0..1
. e, o (2 V4.0 Fig 5 A-1 Feature Catalogue Modi - + versionNumber: CharacterString
[ ] 5100 FC Atribute o L=l + versionDate: Date
- - - ] + producer: C_Responsibility
S100_FC_AttributeSinging i “+definitionSource c =
S100_FC_ComplexAtiribute g
S100_FC_FestureAssaciation <
. S100_FC_FestureBinding 0. 2
[ ) - S100_FC_FeatureCatalogue E +item |q = E;;
S100_FC_FeatureType srypen _ 3
$100_FC_informationAsscciation LA SRR R ) 5100_FC_trem
i FC_DefinitionReference
S100_FC_InformationSinding froot} | 0.1 + name: CharacterString
S100_FC_informationType + definition: CharacterString
[ S I OO U |VI | m O d e IS $100_FC_ltem + sourceldentifier: CharacterString [0..1] + code:CharacterString
- o + remarks: CharacterString [0..1
S100_FC_Listedvalue ; 2
S100_FC_NamedType 0.1 +definitionReference + slias: Charscterstring [0 *] <—
S100_FC_CbjectType
. . S100_FC_Role
e Downloadable via Githu —
= c
S100_FC_RoleType |abel: CharacterString

B cenumerations $100_FG_SpatialPrimi
. {T] 5100 4.0 Fari & Coordinate Referance Sy
. H T M L L__I 5100 V4.0 Part 7 Spatial Schema

Ve rS I O n {_] 5100 4.0 Pant & Imagery and Gridded Da
[ 5100 4.0 Part @ Portrayal o

[ 5100 4.0 Part 10c HOFS
-] 5100 %4.0 Part 14 Online Communication

definition: CharacterString
code: Positivelnteger S100_FC_Attribute
remarks: Characterstring [0..1 -7
alias: CharacterString [0..*]

S

+listedValus +attribute | 1

o+

+permittadValues

Type Description/Link Edition/Date Comment
5-100 Edition 4.0.0 Schema packages - Readme November 2018 See below
S-100 Edition 4.0.0 Schema packages November 2018 See Readme - above
S-100 UML Model April 2017 S-100 Github - download
5-100 UML Model - HTML Version September 2018 HTML version of the UML models
5-100 Schemas February 2018 S-100 Github
S-100 Master Plan Document (June 2015)
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http://s100.iho.int/S100/

5-98 — 5-100 Interoperability for Navigation Systems

* Framework for capturing interoperability rules for use in ECDIS
* Machine readable mechanism for rules

 Harmonized graphical presentations of S-100 data products

| o Rules Applied




What is the S1I00WG focusing on now?

* Finalizing Edition 5.0.0 of S-100

* Improved Discovery Metadata
* Encryption
e Real-Time information

* Finalizing Edition 1.0.0 of S-98
* Allows for tide adjustment of data on an ECDIS
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5-100 PRODUCT SPECIFICATIONS DEVELOPMENTS AND TIMELINE The S-100 timeline;

2021 2022 2023 2024 2025 2026

saoeanon | peweaensoo [iwesl NN |- to be maintained by

5-98 Interoperability Dev. Edition 1.0.0 luhzl-tamn £d 2.0.0 -mp
120 consopueotprocucs | owveaienioo [
: Ed 2.0.0

5-164 Test Data Sets Dev, Edition 1.0.0

| the IHO Secretariat,
ool

* version controlled
Gantt Diagram,

D, .
SR Ry
Ed 2.0.0 B
. Ed 2.
T L ——

e P —

5-122 Protected Areas Dev. Ed 2.0.0 -
5-123 Radio services Dev. Ed 2.0.0 -

5-125 Mavigational Services

5-102 Bathymetric Surface

* updated and
reported annually
to the IHO Council.

5-124 Mavigational Warnings Dev. Edition 1.0.0

5-126 Physical Environment

| Reference: C4/18,
5131 Hobour s p— T

20and 22
aton services (%
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Key Takeaways

e Standards are the building blocks to Precision Navigation
* Harmonization of data
* Improved interoperability
e But.... They do take time

* If data producers move to leveraging consensus based standards it
can lead to lower implementation costs for the manufacturer
* Can lead to lower cost for the consumer
* Can lead to increased uptake of the product
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