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1.1 Introduction

A S100 portrayal standard must be defined for defining, organising symbols and portrayals rules necessary to portray S100 Product Features.

The scope of this document is to initiate the content of this standard by proposing a portrayal model "S100 portrayal model". 
This S100 portrayal model is a compromise between specificity of the current S52 presentation library and the recent models proposed in the revised ISO 19117 draft (Revision 19 Fev 2007). 

This S100 portrayal model is designed for cataloguing portrayal information but could be also a reference for registering portrayal information. 

This version of "S100 portrayal model" covers essentially the portrayal aspects of S100 vector feature type and need more investigations to cover portrayal aspects concerned by feature type other than vector (matrix, raster)
Illustrations of the document

The S100 portrayal model has been implemented as an XML application schema and populated in an XML file with the current S52 presentation library. Examples and illustrations supplied along this document are issued from XML files and generated by Altova XmlSpy and UModel.

Notes of the document :

Differences, with the current S52 presentation library, are noted as:

Differences, with the model proposed by the last version of revised 19117, are noted as:

1.2 References.

	Organism
	Title
	Version/Author

	DGIWG
	Application Schemas for Portrayal and Symbol Registries
	2005-09-09, D06, Ian Greasley

	ISO TC211
	19117 Geographic Information - Portrayal
	2007-02-19, Draft

	IHO
	S52
	PL Version 3.3

	OGC
	Filter
	Filter Encoding Implementation Version 1.1 (May 2005)


1.3 Packages

The S100 Portrayal Model is composed of 

· AS100 Portrayal Package that contains classes for defining and organising feature portrayal rules.

· A S100 Symbol Package that contains classes for defining and organising symbols.

Each of these packages is defined respectively in the Annex A.1 and in Annex A.2.

1.4 S100 Portrayal Process
A S100 Portrayal process associates S100 feature instances with S100 Symbol Instructions that can be execute to portray those features in specific contexts. 
The association between a feature instance and a set of symbols is accomplished by evaluating a set of S100 Feature Portrayal Rules defined in a S100 Portrayal Mapping. These rules depend on attribute values of each feature instance. 
S100 portrayal instructions are available to parameterize the reference of a symbol.
Thus a S100 portrayal mapping is dependent on a S100 feature catalogue to provide the definition of feature types and attributes.
A S100 symbol catalogue provides symbol definitions and instructions as a sequence of drawing instructions.

The figure shows how S100 portrayal catalogues and symbol catalogues, as well as S100 feature catalogues relates to exploit S100 datasets.
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Annex A 
S100 Portrayal Package.

A.1.1 Introduction.

The S100 Portrayal Package contains classes for defining and organising S100 feature portrayal rules contained in a S100 portrayal mapping.
The S100 Portrayal Package carries out the mapping from features to symbol by defining feature portrayal rules.
A S100 feature portrayal rule is based on S100 feature type and S100 attribute expressions.

As a consequence all types of feature or type of attributes express in a S100 feature portrayal rule must be referenced in a S100 feature catalogue.
The S100 Portrayal Package is dependent on the S100 Symbol Package as feature portrayal rules refer to a symbol.
In accordance with ISO-19117, a S100 portrayal rule can be associated to a single feature type or a super feature type that designs in turn designed a group of feature types. 
Delta Iso19117 : A S100 Feature Portrayal can define the content of the list of feature types by including or excluding single feature type 
Delta Iso19117 :  The S100 Portrayal Package elements are not candidate to be registered.
A.1.2 Structure.

The S100 Portrayal Package has a hierarchical structure.

The root class of the S100 Portrayal Package is the S100 Portrayal Exchange Set class.

· A S100 Portrayal Exchange Set collects all portrayal catalogues for a specific hydrographic domain (Coastal Management Portrayal Library or Navigation Portrayal Library) and could concern more than on S100 product catalogue and more than one portrayal context.
The S100 Portrayal Exchange Set is a collection of S100 Portrayal Mapping Catalogue.

· A S100 Portrayal Mapping Catalogue collects all Feature Rules for S100 feature type and for a specific portrayal context. (Example: a S52 portrayal mapping could gather all the rules for portraying ENC features in a paper chart visualisation context.).
A S100 Portrayal Mapping Catalogue is a collection of S100 Feature Portrayal.

· A S100 Feature Portrayal is defined to gather all portrayal rules for a feature type or a group of feature types.
A S100 Feature Portrayal is a collection of S100 Portrayal Rule Set.

· A S100 Portrayal Rule Set gathers all portrayal rules associated to a feature type and to a  geometric delineation (Area Line Point, …). Example a S100 Portrayal Feature Rule Set could gather all portrayal rules for Area Wreck Feature Type.

A S100 Portrayal Rule Set is a collection of S100 Portrayal Rule.

· A S100 Portrayal Rule is the core class of this model, as it makes the link between symbol instructions and feature instances.  A S100 portrayal rule could be defined to portray an Area Wreck defined as a "Historical Wreck".

Delta Iso19117 : The "S100 portrayal rule set" level doesn't exist in the last Revised Iso19117 version, but is worth keeping as it is an efficient way to gather all the rules associated to a specific geometric delineation.
 S52 Look up table entries concerns by a feature type is equivalent to a S100 feature portrayal. It is not possible for a Look up table entry  to design more than one feature type as it is for S100 feature portrayal either by designing a super feature type either by building a group of feature types.
A.1.3 S100 Portrayal Exchange Set
A.1.3.1 Semantics.

The S100 Portrayal Exchange Set is the root element of the S100 portrayal implementation and has no equivalent to the ISO-19117 Portrayal Model.

The S100 portrayal exchange set is not a candidate for being registered

The S100 Portrayal Library registers (collects) portrayal mapping catalogues necessary or useful to portray different aspects of a hydrographic domain. It could also contain symbol catalogues referenced by portrayal rules.
At least, one portrayal mapping catalogue is needed by S100 Product Feature Catalog.

More than one portrayal mapping catalogue is allowed taking different usage context and portrayal situations into account.

Example: 

· The military domain defined in the "Recognised Environnement Picture" uses more than one S100 Feature Product Catalog (AMLs).

· The navigation domain is defined by one S100 product but different mapping catalogues are needed taking the navigation conditions into account.

Figure 1: S100 Portrayal Exchange Set.
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A.1.4 S100 Portrayal Mapping Catalog.

A.1.4.1 Semantics.

S100_PortrayalMapping is equivalent to the PF_PortrayalMapping interface defined in revised Iso19117.

Definition of PF_PortrayalMapping from Revised Iso19117

A portrayal mapping defines a function which maps features to symbols.  The mapping is not specific to a particular dataset but is specific to a feature catalogue, which defines feature types and their associated attributes.  The mapping is rule based.  Applying the mapping function to a feature, whose type and attributes are derived from the feature catalogue, will result in zero or more symbols.

A portrayal mapping is defined within a given context.  A mapping may be defined for a particular scale, for a specific lighting condition, or for a particular thematic context.  The context can be regarded as an attribute value valid for all features for a particular portrayal and in many systems is treated as such.
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Figure 2: S100 Portrayal Mapping Catalog.
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The S100 Portrayal Mapping element is equivalent to the PF_PortrayalMapping interface: 

· Collecting Feature Portrayal rules to portray S100 features that are referenced in a S100 feature catalogue. A S100 portrayal mapping is specific to a S100 feature catalogue.

· Is associated to a specific usage context. 

· Offers default portrayal instructions for unknown mapping feature types.
A.1.4.2 The S100 Portrayal Mapping Attributes.

S100 Portrayal Mapping has classic attributes to be referenced (Identifier, Name, Description, ….).
A.1.4.2.1 The attribute "featureCatalogueName".

The attribute "Feature Catalogue Name" links the portrayal mapping catalogue to a S100 feature catalogue. To make a parallel, the current S52 presentation library is linked to ENC feature catalogue.

A.1.4.2.2 The association "portrayalContext".

The attribute “portrayalContext” is type of "S100 Portrayal Context", could be expressed through a pre-defined enumerated the different symbolization of a S100 product. S100 Portrayal context is a S100 realisation of PF_Context defined in Iso19117 revised. S100 portrayal context is candidate to be registered. For example, the paper chart or simplified S52 options are considered as two separate contexts.
A.1.4.2.3 The association "defaultFeaturePortrayal".

The association “defaultFeaturePortrayal" is type of S100 Feature Portrayal. This default rules collect "Portrayal Rule Set" classes to symbolize an unknown mapping feature type, means unknown for the portrayal mapping catalogue. Logically there is one portrayal rule set for each geometric delineation (point, line, area).

Figure 3: Rendering aspect of default feature portrayal in S52 Navigation Paper Chart Context.
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A.1.4.2.4 The association role "featurePortrayalList".

The association “featurePortrayalList” is used to collect "Feature Portrayal" rules associated to a feature type or a group of feature type. For a feature instance, the rendering process must evaluate each of these feature portrayal rules
.  
A.1.5 S100 Feature Portrayal.

The S100 Portrayal Mapping is mainly a collection of S100 Feature Portrayal.
A S100 feature portrayal is equivalent to the "PF_FeaturePortrayal" interface defined in Iso19117 revised.

Definition of PF_FeaturePortrayal from Revised Iso19117

A feature portrayal is a collection of portrayal rules that apply to a set of feature types.  These feature types specialize a common parent and therefore share common attributes.  In most cases only one feature type will be associated with a feature portrayal.  Only those attributes that are common to the features in the set may be used in the rules that make up the feature portrayal. 

A feature portrayal is delineation specific and maps to at most one symbol.  The associated symbol is given the priority of the feature portrayal object relative to other symbols in the portrayal. 

A feature portrayal may lack both rules and a default symbol and is therefore not portrayed.
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Figure 5 : S100 Feature Portrayal.
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As the PF_FeaturePortrayal interface proposes, the S100 Feature Portrayal element:
· Collects portrayal rules associated to a S100 feature type. These portrayal rules are realized as S100 Portrayal Rule Set other than directly S100 Portrayal Rule (see Delta Iso19117). 
· Is associated to a feature type that must be defined in the S100 product catalogue associated to S100 Portrayal Mapping.

The S100 Feature Portrayal has no delineation attribute and groups all geometric delineation portrayal possibilities for a feature type. A S100 Feature Portrayal is a collection of S100 portrayal rule set. One portrayal rule set by geometric delineation authorized by the S100 product specification. S100 Portrayal Model introduces this supplementary level between the Feature Portrayal Level and Portrayal Rule Level. This level is Portrayal Rule Set Level.

S100 Feature Portrayal has no display priority attribute. This attribute has been moved at portrayal instruction level.
The S100 Feature Rule Set doesn’t support the display priority and the display category (viewing group) as the S52 portrayal feature rule do. This possibility to set a display priority or to set a display category has been moved at the S100 portrayal symbol instruction level. 

A.1.5.1 The S100 Feature Portrayal Attributes.

S100 Feature Portrayal has classic attributes to be referenced (Identifier, Name, Description, ….).
A.1.5.1.1 The association “geometricDelineationPortrayalRuleSets”.

This association is implemented as a collection of portrayal rule set. Each portrayal rule set is specific to a geometric delineation (point, line, area, or AllGeometricType). The possible geometric delineation for a feature type is defined in the S100 Product specification.

Note that the cardinality of this association may be null, in the case of, the portrayal mapping require not rendering a feature type.
A.1.5.1.2 The association "featureTypeReferenceSet"

The association "featureTypeReferenceSet" is type of is “S100 Feature Type Reference Set ». This class allows defining a list of feature types by proposing to include or to exclude feature types.
Note that the cardinality of this association may be null, in the case of, the current Feature Portrayal is a default feature portrayal.
Example of a simple feature type reference set:
featureTypeReferenceSet {


includedFeatureTypes {Depth Area}

}

The feature portrayal that supports this “featureTypeReference” instance will be applied on “Depth Area” instances.
Example of a complex feature type reference set:

featureTypeReferenceSet {


includedFeatureTypes {*},


excludedFeatureTypes {Restricted Area, Military Practice Area }

}
The feature portrayal that supports this “featureTypeReference” instance will be applied on all feature types referenced in the S100 feature catalogue associated, except the “Restricted Area” and “Military Practice Area” feature types.
Example of a Feature Portrayal Designed for a group of feature types

S52 Examples confirm the need to associate a common symbolization, in an efficient way, for all feature instances that support the same attribute independent of feature type associated to feature instances:
· Common Symbolization for any feature type that supports the additional information attributes.

· Common Symbolization for any feature type that supports the restriction attributes.

· Common Symbolization for any feature type that supports the value of sounding attributes.

The symbol instruction showSymbol (“INFORM01”) must be applied on feature instances for which attribute INFORM is defined, and for any feature type and any geometric delineation.
Illustration of the hierarchical organization of a Feature Portrayal 

S100FeaturePortrayal featurePortrayal {


S100FeatureTypeReferenceSet featureTypeReferenceSet {



includedFeatureTypes {*}


}


S100PortrayalRuleSet [] geometricDelineationPortrayalRuleSets {


geometricDelineation : *



S100PortrayalRule defaultRule { 




….




attributeExpressions { Exists(“INFORM”)}




portrayalInstructions { showSymbol (“INFORM01”) }



…



}


}

}

Figure 5: Aggregation of individual feature type symbolization and common symbolizations.
Individual Portrayal Feature Type    +        Portrayal Group Feature Type 
=      Rendering View 
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These generic portrayal rules are used to adding symbol instructions to the list of symbol instructions resulting from the type feature portrayal rules.

A.1.6 S100 Portrayal Rule Set.

A.1.6.1 Semantics

The S100 Portrayal Rule Set has no equivalent in the version of revised ISO19117.
This S100 portrayal element is useful to group portrayal rule taking a geometric delineation type into account. A S100 Portrayal Rule Set is composed of two associations and one attribute (delineation). The association "portrayal rules" is a collection of S100 portrayal rules. Each of these rules is based on attributes expressions. The first association "default rule" is a S100 Portrayal Rule that must be considered for a feature instance that matches any preceding portrayal rules.

Figure 6:  S100 Portrayal Rule Set.
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A.1.6.2 The S100 Portrayal Rule Set Attributes. 

A.1.6.2.1 The “geometricDelineation” attribute.

This attribute associates the Portrayal Rule Set to a geometric type. The attribute is type of S100_GeometricDelineation enumerates the possible type of geometry (Point, Line, Area or AllGeometricType).
A.1.6.2.2 The "defaultPortrayalRule" association.

The default Portrayal rule support the default symbolization to be applied to a feature instance in the case of all portrayal rules from “portrayalRules” association are evaluated to FALSE.

In general a default portrayal rule has no attribute conditions.

Note that the cardinality of this association may null and in this case the geometric feature type has no default symbolization. In the case of the cardinality of “portrayalRules” association is also null , it means that the current mapping doesn’t require any symbolization for this geometric feature type.

This rule must be considered as the equivalent zero rule priority in look up tables of the current presentation library.

Extract from the S52 current presentation library.

"BUISGL","","AC(CHBRN);LS(SOLD,1,LANDF)","4","S","OTHER","32220"   => The equivalent of the S100 default portrayal rule
"BUISGL","FUNCTN33CONVIS1","AC(CHBRN);TX(OBJNAM,1,2,2, .....

"BUISGL","FUNCTN33","AC(CHBRN);TX(OBJNAM,1,2,2,'15110',0,0 ....

"BUISGL","CONVIS1","AC(CHBRN);LS(SOLD,1,CHBLK)","4","S","......"

A.1.6.2.3 The "portrayalRules" association.

The portrayal rules association is a collection of S100 Portrayal Rule that supports the different symbolizations taking attribute expressions into account. 

These rules must be applied to a feature instance taking the priority rule associated to the rule into account. As soon as a rule (logical attribute expression) return true, the symbol referenced instructions must be kept and the process of evaluating portrayal rule instance must stop.
Extract from the S52 current presentation library.

"BUISGL","","AC(CHBRN);LS(SOLD,1,LANDF)","4","S","OTHER","32220"   

"BUISGL","FUNCTN33CONVIS1","AC(CHBRN);TX(OBJNAM,1,2,2, .....

"BUISGL","FUNCTN33","AC(CHBRN);TX(OBJNAM,1,2,2,'15110',0,0 ....
The equivalent of S100 attribute expression rules.
"BUISGL","CONVIS1","AC(CHBRN);LS(SOLD,1,CHBLK)","4","S","......"
A.1.1 S100 Portrayal Rule.

A.1.6.3 Semantics

A S100 portrayal rule is a S100 realisation of "PF_PortrayalRule" from Iso19117 revised. This S100 element specifies the link between logical attribute expressions and symbol instructions. 
Definition of SR_PortrayalRule from Revised Iso19117

The portrayal rule interface is the top level interface of a portrayal rule.  A portrayal rule consists of a rule-expression and a symbol reference.  If the rule-expression evaluates to true, the referenced symbol is used to portray the feature.
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Figure 7:   S100 Portrayal Rule
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The “parametrized” relation between a PF_PortrayalRule and a “SR_Symbol” has a cardinality of 1. The S100 Portrayal Model offers to associate 0 to n symbols from a S100_PortrayalRule.
A.1.6.4 The S100 Portrayal Rule Set Attributes
A.1.6.4.1 The rule priority attribute
The S100 Portrayal Rule has a rule priority. The rule priority is the logical system order to carry out a portrayal rule in a portrayal rule set and as a consequence to select symbol instructions. These attribute may be redundant if portrayal specifications require an ordered list of rules.
A.1.6.4.2 The rule description attribute
The rule description is the description of the portrayal rule. This attribute helps to understand the logical step of the current rule.

Examples of rule description and rule priority attributes.
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A.1.6.4.3 The association "attributeExpressions”
It is the logical attribute expression list to be evaluated by attributes values of a feature instance. The intention is that these attribute expressions are inspired by the OGC Filter specification.
Note that the cardinality may be null, it means that this portrayal rule will be always evaluated to TRUE by rendering process. This case is used for default portrayal rule.
The possible attribute filter expression must be implemented :

A.1.6.4.4 The association "portrayalRuleSymbolInstructions"
The association "portrayalRuleSymbolInstructions" is a list of S100_PortrayalRuleSymbolInstructions. This class is the realization of the Iso19117 parameterized association that allows a PF_PortrayalRule refers to symbol sets through symbol instructions .If the attribute expressions are evaluated to true, the symbol drawing instructions listed in the symbol reference list must be applied.

S100_SymbolReference is an abstract interface explained in Symbol Package and may be realized a

This specific S100 class realizes the parameterized association between rules and symbols. A S100 Portrayal Rule Symbol Instruction includes a series of symbol references taking the display priority and the display category series into account
This association support the display priority and the viewing group attributes. In the current presentation library these attributes are supported at the feature portrayal level. Note that the display category attribute has disappeared because redundant with the viewing group information.

Note that the cardinality of viewing groups is one.
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