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1 Introduction

1.1 Overview

The GML standard declares a large number of XML elements and attributes meant to support a wide variety of capabilities. For example, the GML standard can encode dynamic features, spatial and temporal topology, complex geometric property types and coverages. With such a wide scope, interoperability can only be achieved by defining profiles of GML that deal with a restricted subset of GML capabilities. Such profiles limit the number of GML object types that can appear in compliant schemas and consequently are easier to process.
The S-100 GML profile shall define the core GML components that shall used within an XML encoding for the various S-100 product application schemas such as S101, S106. The S-100 GML profile shall be capable of supporting the wide ranging requirements from application schemas for products that shall be exchanged in bandwidth constrained systems to highly detailed products that may contain comprehensive metadata. 

This profile defines a restricted but useful subset of XML and GML types to lower the “implementation bar” of time and resources required for developing software that supports S100 application schemas..
1.2 High-level requirements

The following high-level requirements have been defined:

1. Must allow basic updating functionality (insert, modify, delete) to be supported

2. Conform to ISOTC211 standards series, particularly ISO 19136 where feasible

3. Must realise the types in the S-100 General Feature Model (S-100 3-5-2)

4. Must conform to S-100 Geometry Level 3a (S-100 Part 7)

5. Encoding must be XML

6. Encoding must support the inclusion of dataset level metadata and the incorporation of an integrity check

1.3 Scope

The scope of the S-100 GML profile is to support the requirements of the current S-100 data specification. Future requirements have been captured but they shall be deemed out of scope for this version.

2 S-100 GML Profile Requirements

2.1 Conformance

Two compliance levels have been defined called S-100 Level 1 and S-100 Level 2. Both compliance levels limit the spatial and non-spatial properties to the types defined in the S-100 General Feature Model and S-100 Geometry Level 3a.

Both compliance levels shall limit non-spatial properties to the primitive and measure types defined in clauses 1-4.52 and 1-4.5.3.5of  S-100 Data Model. Although the S-100 Data Model does not define a profile of the ISO 19108 Temporal Schema the proposed profile shall include the key TM_GeometricPrimitive types TM_Period and TM_Instant in addition to the basic XML Date, DateTime and Time types.

The spatial data types supported by the profile shall be different between the two Levels:

· Level 1 shall support compact geometry encodings

· Level 2 shall support more complex geometry encodings
2.2 Compliance Level Requirements
The following table shall summarise the key requirements for the S-100 GML Profile:

	ID
	Requirement
	Component
	Level 1 
	Level 2

	
	The S-100 GML Profile shall support 2 levels:

· Level 1: Compact Geometry encodings for S-100 Geometry types

· Level 2: All supported S-100 Geometry Level 3a Types 
	GML Profile
	-
	-

	
	The S-100 GML Profile shall support the ability to encode classes defined as identifiable objects:

· AbstractGML (S-100 Information Classes) 

· AbstractFeature (S-100 Feature Classes)

Question 1: Does an S100 Feature or Information Class need to inherit all of the GML standard properties: metaDataProperty, description, descriptionReference, identifier, name?

	Features
	Y
	Y

	
	The S-100 GML Profile shall support the ability to define Feature Collection classes.
	Feature Collections
	Y
	Y

	
	The S-100 GML Profile shall allow data types to be defined within the Application Schema
	Data Types
	Y
	Y

	
	The S-100 General Feature Model supports the following association types:

· association

· aggregation

· composition

Therefore, the S-100 GML profile allows associations to be encoded inline, by reference or either inline or by reference.

Question 2: Should S-100 Level 1 (and 2?) limit the encoding of association role properties to either by-reference or inline only, not both? This would simplify implementation as it clear what the intended encoding should be without.

	Associations
	Y
	Y

	
	The S-100 GML Profile shall support encoding of association classes.
	Associations
	Y
	Y

	
	For bi-directional associations, the S-100 GML Profile should support the encoding of the name of reverse property in the appInfo annotation element in the Application Schema XSD.
	Association
	Y
	Y

	
	The S-100 GML Profile shall support all types of  multiplicity: 0..1, 0..*, n and 1..* 
	Properties, Associations 
	Y
	Y

	
	Operations do not need to be supported in the S-100 GML profile as datasets cannot contain operations (3-5.2.9)
	Operation
	-
	-

	
	The S-100 GML Profile does not need to support constraints. This shall be handled using Schematron,
	Constraints
	-
	-

	
	The S-100 GML Profile shall support the primitive types defined in 1-4.52:

· Integer

· PositiveInteger

· NonNegativeInteger

· Real

· Boolean

· CharacterString

· Date

· Time

· DateTime
	Basic and Value Types
	Y
	Y

	
	The S-100 GML Profile shall support multilingual free text properties:

· LocalisedCharacterString
· PT_FreeText (ISO 19139)
	Basic Types
	Y
	Y

	
	The S-100 GML Profile shall support the value types defined in 1-4.5.3.5, at a minimum:

· Measure

· Length

· Angle

NOTE: S100_UnitsOfMeasure type shall be realised by the uom property. 

The value of which should reference to a value defined in a codelist register which provides the name, definition and symbol.
	Measure Types
	Y
	Y

	
	The S-100 GML Profile shall support the ability to encode a geometry either inline or by reference where two features share the same instance of a GM_Object (see 3-6.5.4.5)
	Geometry referencing
	Y
	Y

	
	The S-100 GML Profile shall support both the GML 3.2.1 and GML 3.3 compact encodings of basic and geometries (7-5.1):

· Point (pos, only)

· AbstractCurve

· Surface 

· LineString (posList, only)

· Polygon

GML 3.3

· SimplePolygon
	Basic Geometries
	Y
	Y

	
	The S-100 GML Profile shall support both the GML 3.2.1 and GML 3.3 compact encodings of primitive geometries (7-5.1):

GML 3.2.1

· Curve

· Arc

· ArcByCenterPoint

· CircleByCenterPoint

· Geodesic

· GeodesicString

· LineStringSegment

Question: All geometries (except ArcByCentrePoint and CircleByCentrePoint) have initially been limited to gml:posList encoding only. This means that the geometries cannot support by reference encoding. Should this restriction be lifted to allow geometry encoding to also support gml:pos and gml:PointProperty? These allow compact geometry encoding where geometry referencing is required.

GML 3.3

· SimpleArc

· SimpleArcByCentrePoint

· SimpleCircleByCentrePoint
	Primitive Geometries
	Y
	Y

	
	The S-100 GML Profile shall support the aggregate geometry types (7-5.1):

· MultiPoint

· SimpleMultiPoint (GML 3.3)
	Aggregate geometry types
	Y
	Y

	
	The S-100 GML should support the following complex geometries (7-5.1):

· CompositeCurve

ISSUE: CompositeCurve geometries cannot be supported by the initial version of the profile as the geometries are limited to gml:posList. CompositeCurves should allow geometries to encoded by reference using gml:PointProperty.


	Complex geometry types
	N
	Y

	
	The S-100 GML Profile shall support the ability to encode an appropriate geometry via bounding box or envelope (GML 3.3: SimpleEnvelope, SimpleRectangle).
	Envelopes
	Y
	Y

	
	S-100 does not include a profile of ISO 19108. Temporal attributes shall be modelled using the types Date, Time or DateTime, or complex attributes using combinations of these temporal types (3-6.4.4).

However, the S-100 GML Profile Level 2 should support the ISO 19108 TM_GeometricPrimitive specialised classes:

· TM_Period 

· TM_Instant

NOTE: a TM_Period shall be limited to beginPosition and endPosition only as these provide a more compact encoding to time ranges than gml:begin and gml:end.
	Temporal types
	N
	Y

	
	The S-100 GML Profile should support the proposal for an S-100_TM_TemporalPosition which specialises TM_TemporalPosition. This proposal shall extend the supported TM_Position values to allow the encoding of dates such as month only. 
	Temporal types
	Y
	Y

	
	Dynamic features are out of scope for the S-100 GML profile. Although moving objects fall within scope, the GML encoding is not applicable. 

NOTE: The resulting XML encoding defined for ISO 19141 Moving Features shall be the preferred encoding schema.
	Dynamic Features
	-
	--

	
	Topology is out of scope for the S-100 GML profile.
	Topology
	-
	-

	
	Linear Referencing is out of scope for the S-100 GML Profile.
	Linear Referencing
	-
	-

	
	Coverages are out of scope for the S-100 GML profile. 

NOTE: The XML encoding of Referencable Grid coverages is defined in the OGC gmlcov encoding schema while rectified grids are defined in GML.
	Coverages
	-
	-

	
	The S-100 GML Profile shall not support the ability to define coordinate reference systems. The products should be defined using a well-known, pre-defined coordinate reference system such as WGS84.
	Coordinate Reference Systems
	-
	-

	
	Observations are out of scope for the S-100 GML Profile. The observations schema within GML has been superceded by the OGC (10-025r1) XML encoding for ISO 19156: Observations and Measurements
	Observations
	-
	-

	
	S-100 Application Schemas should define a Feature Collection class which should contain one or metadata properties which be used to either encode dataset level metadata (e.g. ISO 19115/19139) inline or by reference.
	Dataset Level Metadata and Integrity Check
	Y
	Y


2.3 Identifying the compliance level

This profile defines two compliance levels. In order for a client to be able to properly interpret a schema, it needs a capability to identify the compliance level of the application schema. An XML Schema annotation shall be used for this purpose. 
The following schema fragment shows how this annotation shall be declared in an application schema:

  <annotation>
    <appinfo>
      <gmlProfileSchema xmlns="http://www.opengis.net/gml/3.2">http://www.iho.int/S-100/profiles/GML/3.2.1/s100_GMLProfile.xsd</gmlProfileSchema>
        <s100:ComplianceLevel>1</s100:ComplianceLevel>
    </appinfo>

  </annotation>
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