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[bookmark: _Toc32428249]Introduction
S-98 Part A contains information that applies to interoperability catalogues which use interoperability rules and operations of at most Level 1 interoperability.
Interoperability catalogues conforming to this Part must comply with both the following components of S-98:
1) S-98 Main Specification, which describes requirements applying to all S-98 interoperability catalogues and S-98 exchange sets;
2) S-98 Part A (this Part), which defines the subset of the interoperability model and catalogue encoding that are specific to Level 1 interoperability.
The hypothetical processing model for implementations is described in general terms in the “S-98 – Main” document and elaborated in clause 7 of this Part.
In Level 1 processing, feature types from different products, including S-101, are interleaved as specified by display plane and drawing priority information contained in the Interoperability Catalogue. The ENC is still treated as the main product, but feature layers from other products may be interleaved with ENC feature layers to prevent ENC data from being obscured. There is no other interoperability-related processing of feature data at this level.
The output of interoperability processing is either the original feature data (processing option 1) or drawing instructions (processing option 2), accompanied by display plane and drawing priority information, which is passed through to the portrayal processor. Clause 7 elaborates on these options.
[bookmark: _Toc32428250]How to read this Part
[bookmark: _Hlk31369123]Clause 2 of this Part contains scope identification information corresponding to the contents of this Part, which applies specifically to Interoperability catalogues designated as Level 1.
For Clauses 3–10, the content of the clause or sub-clause extends or elaborates on the content under the same or similar clause head or sub-head in S-98 – Main. 
The numbering of Clauses 3-10 may differ from that of corresponding clauses in S-98 – Main, because for some there is no additional level-specific information needed. If a clause or sub-clause in S-98 – Main has no corresponding clause or sub-clause in this Part, there is no level-specific information on that topic.
1 [bookmark: _Toc225065135][bookmark: _Toc225648278][bookmark: _Toc484523826][bookmark: _Toc32428251]Specification Scope for Part A
S-98 Part A describes the portions of S-98 which correspond to the following scope defined in S-98 – Main (Clause 2):
Scope Identification: S98L1
Level: MD_ScopeCode – 13 (software)
Level Name: Interoperability Level 1
Description: Interleaving of feature types
Extent: EX_Extent.description = “worldwide”; EX_GeographicBoundingBox = [-180, +180, -90, +90]
2 [bookmark: _Toc27525023][bookmark: _Toc27526568][bookmark: _Toc27528110][bookmark: _Toc27529652][bookmark: _Toc27525024][bookmark: _Toc27526569][bookmark: _Toc27528111][bookmark: _Toc27529653][bookmark: _Toc27525025][bookmark: _Toc27526570][bookmark: _Toc27528112][bookmark: _Toc27529654][bookmark: _Toc27525026][bookmark: _Toc27526571][bookmark: _Toc27528113][bookmark: _Toc27529655][bookmark: _Toc27525027][bookmark: _Toc27526572][bookmark: _Toc27528114][bookmark: _Toc27529656][bookmark: _Toc27525028][bookmark: _Toc27526573][bookmark: _Toc27528115][bookmark: _Toc27529657][bookmark: _Toc27525029][bookmark: _Toc27526574][bookmark: _Toc27528116][bookmark: _Toc27529658][bookmark: _Toc27525030][bookmark: _Toc27526575][bookmark: _Toc27528117][bookmark: _Toc27529659][bookmark: _Toc27525031][bookmark: _Toc27526576][bookmark: _Toc27528118][bookmark: _Toc27529660][bookmark: _Toc27525032][bookmark: _Toc27526577][bookmark: _Toc27528119][bookmark: _Toc27529661][bookmark: _Toc27525033][bookmark: _Toc27526578][bookmark: _Toc27528120][bookmark: _Toc27529662][bookmark: _Toc27525034][bookmark: _Toc27526579][bookmark: _Toc27528121][bookmark: _Toc27529663][bookmark: _Toc27525035][bookmark: _Toc27526580][bookmark: _Toc27528122][bookmark: _Toc27529664][bookmark: _Toc27525036][bookmark: _Toc27526581][bookmark: _Toc27528123][bookmark: _Toc27529665][bookmark: _Toc27525037][bookmark: _Toc27526582][bookmark: _Toc27528124][bookmark: _Toc27529666][bookmark: _Toc27525038][bookmark: _Toc27526583][bookmark: _Toc27528125][bookmark: _Toc27529667][bookmark: _Toc27525039][bookmark: _Toc27526584][bookmark: _Toc27528126][bookmark: _Toc27529668][bookmark: _Toc27525040][bookmark: _Toc27526585][bookmark: _Toc27528127][bookmark: _Toc27529669][bookmark: _Toc27525041][bookmark: _Toc27526586][bookmark: _Toc27528128][bookmark: _Toc27529670][bookmark: _Toc27525042][bookmark: _Toc27526587][bookmark: _Toc27528129][bookmark: _Toc27529671][bookmark: _Toc27525043][bookmark: _Toc27526588][bookmark: _Toc27528130][bookmark: _Toc27529672][bookmark: _Toc484523833][bookmark: _Toc225065137][bookmark: _Toc225648280][bookmark: _Ref500467556][bookmark: _Ref3345549][bookmark: _Toc32428252]Data Content and structure
2.1 [bookmark: _Toc27525045][bookmark: _Toc27526590][bookmark: _Toc27528132][bookmark: _Toc27529674][bookmark: _Toc27525046][bookmark: _Toc27526591][bookmark: _Toc27528133][bookmark: _Toc27529675][bookmark: _Toc27525047][bookmark: _Toc27526592][bookmark: _Toc27528134][bookmark: _Toc27529676][bookmark: _Toc27525048][bookmark: _Toc27526593][bookmark: _Toc27528135][bookmark: _Toc27529677][bookmark: _Toc27525049][bookmark: _Toc27526594][bookmark: _Toc27528136][bookmark: _Toc27529678][bookmark: _Toc27525050][bookmark: _Toc27526595][bookmark: _Toc27528137][bookmark: _Toc27529679][bookmark: _Toc27525051][bookmark: _Toc27526596][bookmark: _Toc27528138][bookmark: _Toc27529680][bookmark: _Toc27525052][bookmark: _Toc27526597][bookmark: _Toc27528139][bookmark: _Toc27529681][bookmark: _Toc27525053][bookmark: _Toc27526598][bookmark: _Toc27528140][bookmark: _Toc27529682][bookmark: _Toc27525054][bookmark: _Toc27526599][bookmark: _Toc27528141][bookmark: _Toc27529683][bookmark: _Toc27525055][bookmark: _Toc27526600][bookmark: _Toc27528142][bookmark: _Toc27529684][bookmark: _Toc27525056][bookmark: _Toc27526601][bookmark: _Toc27528143][bookmark: _Toc27529685][bookmark: _Toc27525057][bookmark: _Toc27526602][bookmark: _Toc27528144][bookmark: _Toc27529686][bookmark: _Toc27525058][bookmark: _Toc27526603][bookmark: _Toc27528145][bookmark: _Toc27529687][bookmark: _Toc27525059][bookmark: _Toc27526604][bookmark: _Toc27528146][bookmark: _Toc27529688][bookmark: _Toc27525060][bookmark: _Toc27526605][bookmark: _Toc27528147][bookmark: _Toc27529689][bookmark: _Toc27525061][bookmark: _Toc27526606][bookmark: _Toc27528148][bookmark: _Toc27529690][bookmark: _Toc27525062][bookmark: _Toc27526607][bookmark: _Toc27528149][bookmark: _Toc27529691][bookmark: _Toc27525063][bookmark: _Toc27526608][bookmark: _Toc27528150][bookmark: _Toc27529692][bookmark: _Toc27525064][bookmark: _Toc27526609][bookmark: _Toc27528151][bookmark: _Toc27529693][bookmark: _Toc27525065][bookmark: _Toc27526610][bookmark: _Toc27528152][bookmark: _Toc27529694][bookmark: _Toc27525066][bookmark: _Toc27526611][bookmark: _Toc27528153][bookmark: _Toc27529695][bookmark: _Toc27525067][bookmark: _Toc27526612][bookmark: _Toc27528154][bookmark: _Toc27529696][bookmark: _Toc27525068][bookmark: _Toc27526613][bookmark: _Toc27528155][bookmark: _Toc27529697][bookmark: _Toc27525069][bookmark: _Toc27526614][bookmark: _Toc27528156][bookmark: _Toc27529698][bookmark: _Toc225065138][bookmark: _Toc225648281][bookmark: _Toc484523836][bookmark: _Ref3345565][bookmark: _Toc32428253]Application Schema
[bookmark: _Toc32428254]Overview of application schema
The application schema for Interoperability Level 1 is depicted in Figure 3.1 below. This application schema is a subset of the full application schema in S-100 Part 16. It consists of the following components:
1) Catalogue header information.
2) Display plane ordering information.
3) Display plane content in the form of either features or drawing instructions.
36	Data Product Interoperability in S-100 Navigation Systems	

	Data Product Interoperability in S-100 Navigation Systems	35

S-98 Part A	Xxxx 2020	Edition 0.4
S-98 Part A	Xxxx 2020	Edition 1.0.0

 
[image: ]
[bookmark: _Ref518567939]Figure ‎3.1 – Level 1 interoperability catalogue
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[bookmark: _Toc484523837][bookmark: _Toc27525072][bookmark: _Toc27526617][bookmark: _Toc27528159][bookmark: _Toc27529701][bookmark: _Toc27525073][bookmark: _Toc27526618][bookmark: _Toc27528160][bookmark: _Toc27529702][bookmark: _Toc27525074][bookmark: _Toc27526619][bookmark: _Toc27528161][bookmark: _Toc27529703][bookmark: _Toc27525075][bookmark: _Toc27526620][bookmark: _Toc27528162][bookmark: _Toc27529704][bookmark: _Toc27525076][bookmark: _Toc27526621][bookmark: _Toc27528163][bookmark: _Toc27529705][bookmark: _Toc27525077][bookmark: _Toc27526622][bookmark: _Toc27528164][bookmark: _Toc27529706][bookmark: _Toc27525078][bookmark: _Toc27526623][bookmark: _Toc27528165][bookmark: _Toc27529707][bookmark: _Toc27525079][bookmark: _Toc27526624][bookmark: _Toc27528166][bookmark: _Toc27529708][bookmark: _Toc27525080][bookmark: _Toc27526625][bookmark: _Toc27528167][bookmark: _Toc27529709][bookmark: _Toc225648301][bookmark: _Toc225065158][bookmark: _Toc484523838][bookmark: _Toc225648282][bookmark: _Toc225065139][bookmark: _Toc32428255]Operations in Pre-Defined Combinations
Operations in predefined combinations are possible only in Levels 2, 3, and 4 (Parts B, C, D).
[bookmark: _Toc31369820][bookmark: _Toc32344001][bookmark: _Toc31369821][bookmark: _Toc32344002][bookmark: _Toc31369822][bookmark: _Toc32344003][bookmark: _Toc32428256]Enhanced selection of feature instances
Enhanced selection of feature instances is possible only in Levels 3, and 4 (Parts C and D).
[bookmark: _Toc31369824][bookmark: _Toc32344005][bookmark: _Toc31369825][bookmark: _Toc32344006][bookmark: _Toc31369826][bookmark: _Toc32344007][bookmark: _Toc32428257]Interoperability levels
The interoperabilityLevel attribute in S100_IC_InteroperabilityCatalogue specifies the highest level of interoperability implemented in that XML interoperability catalogue file. The interoperabilityLevel attribute in S100_IC_DisplayPlane specifies the level to which that display plane pertains.
[bookmark: _Toc31369828][bookmark: _Toc32344009][bookmark: _Toc31369829][bookmark: _Toc32344010][bookmark: _Ref30724094][bookmark: _Toc32428258]Hybridization rules
Hybridization rules are allowed only in Levels 3 and 4 (Parts C and D).
[bookmark: _Toc31369831][bookmark: _Toc32344012][bookmark: _Toc31369832][bookmark: _Toc32344013][bookmark: _Toc31369833][bookmark: _Toc32344014][bookmark: _Toc31369834][bookmark: _Toc32344015][bookmark: _Toc31369835][bookmark: _Toc32344016][bookmark: _Toc31369836][bookmark: _Toc32344017][bookmark: _Toc31369837][bookmark: _Toc32344018][bookmark: _Toc32428259]Hybrid feature and portrayal catalogues
Hybrid Feature and Portrayal Catalogues are allowed only in Levels 3 and 4 (Parts C and D).
[bookmark: _Toc32428260]Progression of interoperability levels
The only progression of interoperability levels is from no interoperability (in which case interoperability catalogues are not involved and there is no interoperability schema) to Level 1 interoperability.
2.2 [bookmark: _Toc32428261]Interoperability Catalogue
[bookmark: _Toc27525091][bookmark: _Toc27526633][bookmark: _Toc27528175][bookmark: _Toc27529717][bookmark: _Toc27525092][bookmark: _Toc27526634][bookmark: _Toc27528176][bookmark: _Toc27529718][bookmark: _Toc27525093][bookmark: _Toc27526635][bookmark: _Toc27528177][bookmark: _Toc27529719][bookmark: _Toc27525094][bookmark: _Toc27526636][bookmark: _Toc27528178][bookmark: _Toc27529720][bookmark: _Toc27525095][bookmark: _Toc27526637][bookmark: _Toc27528179][bookmark: _Toc27529721][bookmark: _Toc484523840][bookmark: _Toc32428262]Conceptual Types for Level 1 Interoperability 
The following clauses summarize the conceptual elements used in Level 1 Interoperability Catalogues. Details about these conceptual types are provided in S-100 Part 16.
Display Plane (S100_IC_DisplayPlane)
A display plane element in the interoperability catalogue acts as a container for display information for specified feature classes, which enables the interleaving of feature layers during portrayal by indicating the display plane, priority, and drawing order of the features assigned to a display plane.
A feature type may be referenced in more than one S100_IC_DisplayPlane, but the entries in different display planes must be distinguished by different attribute-value combinations or spatial primitives so that the actual instances of features are partitioned unambiguously between different display planes.
The portrayal of feature types not mentioned in any S100_IC_DisplayPlane component is undefined until ordinary portrayal processing takes place. 
[bookmark: _Ref517297891]Feature type display information (S100_IC_Feature)
The S100_IC_Feature element describes the display parameters for all features of a specific feature type in a specific product and thereby determines the order of drawing the feature type relative to other feature types in the same display plane. It also specifies the viewing group to which the feature is assigned. Its applicability can be optionally restricted to a subset of instances of the feature type by additional attributes that specify the type of spatial primitive and indicate specific values of thematic attributes.
Drawing instruction (S100_IC_DrawingInstruction)
Drawing instructions in the Interoperability Catalogue play a similar role to feature type display information (S100_IC_FeatureType) but with drawing instructions instead of feature objects. The S100_IC_DrawingInstruction element in Interoperability Catalogues is similar in operation to the layering and priority aspects of the DrawingInstruction element in Portrayal Catalogues (see S-100 Part 9 - Portrayal). Where there is a conflict with a Portrayal Catalogue drawing instruction, the drawing instruction in the Interoperability Catalogue supersedes the drawing instruction in the Portrayal Catalogue.
The S100_IC_DrawingInstruction element contains an additional attribute that allows substitution of symbolization instructions generated by portrayal processing.
Comparison and use of S100_IC_Feature and S100_IC_DrawingInstruction
S100_IC_Feature and S100_IC_DrawingInstruction elements in Interoperability Catalogues operate in essentially the same way as far as assignment of drawing order, priority, and display planes is concerned. They differ in that S100_IC_DrawingInstruction provides an optional attribute to substitute the symbolization elements of the drawing instruction.
S100_IC_Feature should be used for Interoperability Catalogues that are designed for systems where interoperability processing precedes the generation of drawing instructions.
S100_IC_DrawingInstruction should be used for Interoperability Catalogues that are designed for systems where interoperability processing precedes the generation of drawing instructions. It should also be used in all catalogues where substitution of symbolization is necessary.
[bookmark: _Toc31369842][bookmark: _Toc32344023][bookmark: _Toc31369843][bookmark: _Toc32344024][bookmark: _Toc31369844][bookmark: _Toc32344025][bookmark: _Toc31369845][bookmark: _Toc32344026][bookmark: _Toc31369846][bookmark: _Toc32344027][bookmark: _Toc31369847][bookmark: _Toc32344028][bookmark: _Toc31369848][bookmark: _Toc32344029][bookmark: _Toc225065140][bookmark: _Toc225648283][bookmark: _Toc32428263]Use of S-100 types
The S-100 types used by S-98 Level 1 interoperability catalogues are described in the S-98 – Main component of this Specification. For Level 1 interoperability catalogues, the following additional information applies.
· Interoperability Catalogues of Level 1 do not use feature and information associations in feature filters.
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The UML model documentation is provided in S-100 Part 16. This clause documents details specific to the use of the UML model for the interoperability level described in this Part of S-98.
Only the model elements used in this level (and included in the level’s application schema) are listed. The constraints and considerations listed in the UML documentation tables in S-100 Part 16 apply. Any S-98 general or level-specific considerations are described under the element name in the list below.
1) [bookmark: _Hlk27522264]S100_IC_DisplayPlane: No level-specific constraints or notes
Attribute interoperabilityLevel: Mandatory in S-98 catalogues at all levels. The only value allowed for Level 1 interoperability catalogues is 1.
2) S100_IC_DrawingInstruction:
NOTE for implementers: Even if the Presentation schema in S-100 Part 9 is used, implementers may need to provide specific code to validate the content of the substituteSymbolization attribute instead of depending on normal XML schema validation. The content of this attribute is not prescribed by this specification and may be a fragment of XML, or interpretable code or rules, etc., in a non-XML syntax. It may be enclosed in a <![CDATA[ … ]]> section so that XML validators treat it as character data instead of XML.
3) S100_IC_Feature: No level-specific constraints or notes
4) S100_IC_InteroperabilityCatalogue:
Attribute productCovered: Must use values defined in the dictionary identified by MRN: urn:mrn:iho:prod:s98:1:0:0:products
Attribute interoperabilityLevel: Mandatory. The only value allowed for level 1 interoperability catalogues is 1.
5) Codelist dataProduct: No level-specific constraints or notes. The data type for all levels is described below.
Codelist Type: closed dictionary
MRN: urn:mrn:iho:prod:s98:1:0:0:products
6) Codelist requirementType: No level-specific constraints or notes.
For all interoperability levels, the following subset of the standard values listed in S-100 Part 16 are permitted to be used in S-98 interoperability catalogues:
Table 3‑1 - Allowed values for requirementType
	Value
	Description
	Code

	IHO
	Original IHO Interoperability Catalogue
	1

	OEM
	Prepared according to requirements specified by OEM or systems integrator
	2

	national
	Prepared according to requirements specified by a national government, group of national governments (for example the European Union), or governmental agency such as a national shipping authority or the Coast Guard.
	3

	local
	Prepared according to requirements specified by a sub-national governmental authority such as a state, province, or county
	4

	port
	Prepared according to requirements specified by a harbormaster's office or port authority
	5

	company
	Prepared according to requirements specified by the owner, charterer, or operator
	6

	pilot
	Prepared according to requirements specified by a pilot 
	7

	master
	Prepared according to requirements specified by the vessel’s master
	8



Extra values (“other: ...”) as defined in S-100 § 3-6.7 are also permitted.

[bookmark: _Toc32428265]Level-specific data quality considerations
[bookmark: _Toc32428266]Quality of displayed data
There are no level-specific extensions to Clause 6.1 of the “S98 – Main” document.
Clause 5.10 provides guidance for maintaining data quality for level-specific rules and operations.
[bookmark: _Toc32428267]Quality of interoperability catalogues
The quality measures recommended in S-97 (Part C) which are applicable to Level 1 S-98 interoperability catalogues are those listed in Table 6-1 of the “S-98 – Main” document. There are no additional level-specific measures for Level 1.
[bookmark: _Toc32428268]Test methods
There are no level-specific extensions to Clause 6.2.1 of the “S-98 – Main” document.
[bookmark: _Toc32428269]Data quality testing
There are no level-specific extensions to Clause 6.2.2 of the “S-98 – Main” document.
3 [bookmark: _Toc27525209][bookmark: _Toc27526751][bookmark: _Toc27528293][bookmark: _Toc27529835][bookmark: _Toc27525210][bookmark: _Toc27526752][bookmark: _Toc27528294][bookmark: _Toc27529836][bookmark: _Toc32428270][bookmark: _Toc27525212][bookmark: _Toc27526754][bookmark: _Toc27528296][bookmark: _Toc27529838][bookmark: _Toc27525213][bookmark: _Toc27526755][bookmark: _Toc27528297][bookmark: _Toc27529839][bookmark: _Toc27525214][bookmark: _Toc27526756][bookmark: _Toc27528298][bookmark: _Toc27529840][bookmark: _Toc27525215][bookmark: _Toc27526757][bookmark: _Toc27528299][bookmark: _Toc27529841][bookmark: _Toc27525216][bookmark: _Toc27526758][bookmark: _Toc27528300][bookmark: _Toc27529842][bookmark: _Toc27525217][bookmark: _Toc27526759][bookmark: _Toc27528301][bookmark: _Toc27529843][bookmark: _Toc27525218][bookmark: _Toc27526760][bookmark: _Toc27528302][bookmark: _Toc27529844][bookmark: _Toc27525219][bookmark: _Toc27526761][bookmark: _Toc27528303][bookmark: _Toc27529845][bookmark: _Toc27525220][bookmark: _Toc27526762][bookmark: _Toc27528304][bookmark: _Toc27529846][bookmark: _Toc27525221][bookmark: _Toc27526763][bookmark: _Toc27528305][bookmark: _Toc27529847][bookmark: _Toc27525222][bookmark: _Toc27526764][bookmark: _Toc27528306][bookmark: _Toc27529848][bookmark: _Toc488010243][bookmark: _Ref3345526][bookmark: _Toc484523852]Level-specific Guidance on Making Product Specifications Interoperable
The guidelines in this clause supplement and extend guidance common to all levels on making product specifications interoperable, which is given in clause 8 of the “S-98 – Main” document.
3.1 [bookmark: _Toc27525224][bookmark: _Toc27526766][bookmark: _Toc27528308][bookmark: _Toc27529850][bookmark: _Toc32428271]Duplicated features
There is no level-specific guidance for determining duplicated features. However, when interoperability catalogues are developed to resolve duplicated features, keep in mind the following level-dependent considerations:
Level 1 interoperability catalogues can allow only changes to the display planes and display orders specified in the products’ portrayal catalogues, as determined by display plane and drawing priority information. This means that features which are not covered by features with higher drawing priority or in a upper display plane will still be visible.
[bookmark: _Toc31369858][bookmark: _Toc32344039][bookmark: _Toc31369859][bookmark: _Toc32344040][bookmark: _Toc32428272]Duplicated features same model
[bookmark: _Hlk488134728]See the guidance in the “S-98 – Main” component of this specification.
[bookmark: _Toc31369861][bookmark: _Toc32344042][bookmark: _Toc31369862][bookmark: _Toc32344043][bookmark: _Toc32428273]Duplicated features, different models
See the guidance in the “S-98 – Main” component of this specification.
[bookmark: _Toc31369864][bookmark: _Toc32344045][bookmark: _Toc32428274]Duplicate feature domains
See the guidance in the “S-98 – Main” component of this specification.
3.2 [bookmark: _Toc31369866][bookmark: _Toc32344047][bookmark: _Toc519268864][bookmark: _Toc519804912][bookmark: _Toc32428275]Geometry
[bookmark: _Ref517458140][bookmark: _Toc32428276]Combined geometry
Combined geometry is possible only in interoperability levels 3 and 4 (Parts C and D of this specification).
[bookmark: _Toc31369869][bookmark: _Toc32344050][bookmark: _Toc31369870][bookmark: _Toc32344051][bookmark: _Toc32428277]Spatial discrepancy, unrelated to scaled or cartographic smoothing
Resolution of this type of spatial discrepancy is possible only in Levels, 2, 3, and 4 (Parts B, C, and D of this specification).
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
[bookmark: _Toc32428278]Spatial discrepancies, related to scale or cartographic smoothing
Resolution of this type of spatial discrepancy is possible only in Levels, 2, 3, and 4 (Parts B, C, and D of this specification).
[bookmark: _Hlk27428153]There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
3.3 [bookmark: _Toc488010244][bookmark: _Toc32428279]Display of text
[bookmark: _Hlk27405330]There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification. See also clause 10.8 of the “S-98 – Main” component.
3.4 [bookmark: _Toc27525234][bookmark: _Toc27526776][bookmark: _Toc27528318][bookmark: _Toc27529860][bookmark: _Toc488010245][bookmark: _Ref517377054][bookmark: _Toc32428280]Skin-of-the-earth feature operations
[bookmark: _Toc32428281]Skin-of-the earth feature replacement
Level 1 Interoperability Catalogues permit the following:
· Interleaving of display planes so that upper planes overwrite lower planes (Level 1 functionality). This can be used to shift feature layers to lower or higher planes to overwrite layers whose replacement is desired.
See clause 5.9 for portrayal considerations.
[bookmark: _Toc32428282]Skin-of-the earth feature adjusting
Adjustment of the geometry of skin-of-the-earth features is possible only in Level 4 (Part D).
[bookmark: _Toc32428283]Blended feature concepts
Blended features or blended portrayal are only possible in interoperability Levels 3 and 4 (Parts C and D).
3.5 [bookmark: _Toc31369878][bookmark: _Toc488010246][bookmark: _Toc32428284]Hierarchy of data
[bookmark: _Toc32428285]Hierarchy by stacking of display planes
In Level 1 interoperability catalogues, hierarchy can be set only to the extent that display planes can be interleaved by the interoperability rules.
[bookmark: _Toc27525241][bookmark: _Toc27526783][bookmark: _Toc27528325][bookmark: _Toc27529867][bookmark: _Toc32428286]Predefined combinations
Predefined combinations can be defined only in Level 2, 3, or 4 interoperability catalogues (Parts B, C, and D).
[bookmark: _Toc31369882][bookmark: _Toc32344062][bookmark: _Toc32428287]New datasets
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
[bookmark: _Toc32428288]Dataset scales, loading, and unloading
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
[bookmark: _Toc32428289]Metadata
[bookmark: _Hlk27429167]There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
[bookmark: _Toc32428290]Meta-features
Any spatial operations on meta-features require an Interoperability Catalogue to implement at least Level 4.
There is no other level-specific guidance for meta-features. Common guidance is provided in the “S-98 – Main” component of this specification.
[bookmark: _Ref30884173][bookmark: _Toc32428291]Quality considerations
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4 [bookmark: _Toc488794125][bookmark: _Toc488794254][bookmark: _Toc488794134][bookmark: _Toc488794263][bookmark: _Toc488794135][bookmark: _Toc488794264][bookmark: _Toc488794137][bookmark: _Toc488794266][bookmark: _Toc488794138][bookmark: _Toc488794267][bookmark: _Toc488794141][bookmark: _Toc488794270][bookmark: _Toc488794149][bookmark: _Toc488794278][bookmark: _Toc488794161][bookmark: _Toc488794290][bookmark: _Toc484523881][bookmark: _Ref517418214][bookmark: _Toc32428292]Portrayal
This clause gives guidelines and instruction to portrayal considerations related to the use of the Interoperability Catalogue in an ECDIS. The Interoperability Catalogue must apply to the specific Product Specifications listed in the Interoperability Catalogue metadata, interoperabilityCatalogueProducts attribute under S100_IC_CatalogueMetadata.
There may be additional data products present in the S-100 ECDIS that are external to the Interoperability Catalogue; in such cases the Interoperability Catalogue should continue to function in presence of product not defined in the Catalogue. Data products that are outside of the interoperability scope must be treated in Interoperability Level 0 (see clause 9.6 of “S-98 – Main”).
4.1 [bookmark: _Toc484523882][bookmark: _Toc32428293]Display of significant features
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.2 [bookmark: _Toc484523883][bookmark: _Toc32428294]Display of significant features - switching to original
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.3 [bookmark: _Toc484523884][bookmark: _Toc32428295]Portrayal distinguishability - colour set-asides
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification. See also S-100 Part 16 for specific guidance on colour set-asides.
4.4 [bookmark: _Toc484523885][bookmark: _Toc32428296]Day/night/dusk modes
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.5 [bookmark: _Toc484523886][bookmark: _Toc32428297]Impacts on viewing groups
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.6 [bookmark: _Toc484523887][bookmark: _Toc32428298]Impacts on Portrayal Catalogues
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.7 [bookmark: _Ref517417687][bookmark: _Toc484523888][bookmark: _Toc32428299]Meta-features
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.8 [bookmark: _Toc27525255][bookmark: _Toc27526797][bookmark: _Toc27528339][bookmark: _Toc27529881][bookmark: _Toc27525256][bookmark: _Toc27526798][bookmark: _Toc27528340][bookmark: _Toc27529882][bookmark: _Toc27525257][bookmark: _Toc27526799][bookmark: _Toc27528341][bookmark: _Toc27529883][bookmark: _Toc27525258][bookmark: _Toc27526800][bookmark: _Toc27528342][bookmark: _Toc27529884][bookmark: _Toc27525259][bookmark: _Toc27526801][bookmark: _Toc27528343][bookmark: _Toc27529885][bookmark: _Toc27525260][bookmark: _Toc27526802][bookmark: _Toc27528344][bookmark: _Toc27529886][bookmark: _Toc27525261][bookmark: _Toc27526803][bookmark: _Toc27528345][bookmark: _Toc27529887][bookmark: _Toc484523889][bookmark: _Ref517456642][bookmark: _Ref517456662][bookmark: _Toc32428300]Display of text
[bookmark: _Toc484523890][bookmark: _Ref517458200][bookmark: _Ref517458283]There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.9 [bookmark: _Toc32428301]Skin-of-the-earth operations and portrayal
[bookmark: _Toc32428302]Skin-of-the-earth feature replacement and portrayal
[bookmark: _Hlk487712751]For all levels, anything that replaces S-101 skin-of-the-earth features, will overwrite it by having a higher priority; that is, be drawn later. The major difference between the levels is in the overwriting.
Interoperability operations in Level 1 overwrites skin-of-the-earth features and everything else (by interleaving display planes so that upper planes overwrite lower planes).
Gridded data will generally go over ENC and obscure ENC features, either all (interoperability Level 0) or specific features (interoperability Level 1) depending on interoperability level chosen, the predefined combinations or display plane of the features that are interacting.
EXAMPLE: High definition gridded bathymetry replaces (overwrite) depth area and depth contours, but soundings, aids to navigation, and obstructions are over the high definition bathymetry (interoperability Level 1).
[bookmark: _Toc484523891][bookmark: _Ref517458225][bookmark: _Ref517458304]NOTE: Safety contour comes from ENC and is generated by the viewer system. This safety contour is an IMO requirement (IMO Performance Standard 5.8 (MSC.232(82))) for ECDIS and should be presented with highest priority when turned on by the user. OEMs are permitted to add additional safety contour functions, for example; generated from combining high definition gridded bathymetry (S-102) and S-104 input.
[bookmark: _Toc32428303]Skin-of-the-earth feature adjusting and portrayal
This clause covers the possibility of the skin-of-the-earth features geometry and/or attribute values being dynamically adjusted based on the corresponding features in other data layers.
Changes to the location or extent of symbols displayed on the screen due to a feature in another dataset are only possible in interoperability Levels 3 and 4 (Parts C and D).
4.10 [bookmark: _Toc32344080][bookmark: _Toc32344081][bookmark: _Toc31369901][bookmark: _Toc32344082][bookmark: _Toc488010260][bookmark: _Toc484523893][bookmark: _Toc32428304]Blended portrayals
There is no level-specific guidance for this issue. Common guidance is provided in the “S-98 – Main” component of this specification.
4.11 [bookmark: _Toc488010261][bookmark: _Toc32428305]Hierarchy of data
[bookmark: _Hlk27442123]As noted in the “S-98 – Main” component of this specification, hierarchy of data can be controlled by predefined combinations (Level 2 and higher). Level 1 catalogues offer only a very limited means of controlling hierarchy by means of display plane ordering. There is no level-specific guidance for portrayal in connection with this issue. 
[bookmark: _Toc484523899][bookmark: _Toc484523896][bookmark: _Toc32428306]Interacting gridded information
There is no level-specific guidance for portrayal in connection with this issue.
4.12 [bookmark: _Toc32428307]Pick reports
[NOTE: The pick report functionality specification in S-98 is still under development, and the content of this section will change as this functionality is defined.]
Clause 10.12 of “S-98 – Main” applies. There is no additional level-specific guidance for Level 1.
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In Level 0 processing, interoperability is turned off and all data products loaded are passed through to S-100 Portrayal Processing to be portrayed as overlays to ENC data according to their individual Portrayal Catalogues.
In Level 1 processing, the only interoperability processing is interleaving of feature layers by means of display plane information, and Interleave Feature Layers is the only interoperability processing before feature data is passed to S-100 Portrayal Processing. The only input from the Interoperability Catalogue is display plane and drawing order information from S100_IC_DisplayPlane elements in the catalogue.
Figures 7.2 and Figure 7.3 depict two possible implementations, with the input to interoperability processing being either feature data or drawing instructions generated from feature data by (part of) portrayal processing.
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[bookmark: _Ref3345731]Figure ‎6.2 - Interoperability processing flow (portrayal processing after interoperability)
For implementations that pass drawing instructions instead of features to interoperability processing, the flow is similar except that portrayal processing takes place before interoperability processing.
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[bookmark: _Ref3345740]Figure ‎6.3 - Interoperability processing (drawing instructions generated before interoperability processing)

Table 6.1 - Stages in Level 1 interoperability processing
	Stage
	Description
	Level
	IC information
	Context information
	Remarks

	Select Load Sets
	Select data products to be loaded
	All
	User adds data products to display individually
	None
	-

	Portrayal Processing
	Ordinary S-100 portrayal processing
	All
	display planes
	
	Except final display processing / rendering

	Interleave Feature Layers
	Assign display plane and drawing order to feature data
	1
	S100_IC_DisplayPlane
	
	

	Rendering
	Display processing
	All
	S100_IC_DisplayPlane
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