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Introduction / Background

In previous versions of the S-100 Viewer, the internal design was focused on browsing and viewing S-101
datasets. In order to ensure support for other S-100 based products, SPAWAR performed a complete review of
the codebase against the S-100 Version 3.0 draft specification. This review led to the discovery of several
deficiencies in the implementation which, in turn, led to a rewrite of the codebase.

At the same time, SPAWAR committed to demonstrating the feasibility and value of using Lua as an alternative to
XSLT for encoding the portrayal rules. While the above rewrite was progressing, initial Lua support was integrated
to allow experimentation.

During the effort, SPAWAR discovered several issues with the S-100 draft specification. These issues have been
summarized in separate papers. This paper summarizes interface and functional changes made to the S-100
Viewer.

Analysis / Discussion
1. The user interface of the Viewer has been modified and is now based on modern web browser layouts, as

shown below. A calibration function has been added to assist in accurate review of portrayal catalogue rules and
symbols, see Figure 1. S-100 Viewer Start-up Screen.
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As stated above, initial Lua support has been added. To use the Lua portrayal rules, simply open a dataset and
when prompted for a portrayal catalogue, select one that contains Lua rule files. To compare the Lua and XSLT
portrayals of a given dataset, open the same dataset twice; selecting different portrayal catalogues each time.

Figure 1. S-100 Viewer Start-up Screen.

Opening multiple browser tabs, each showing different files, or different views of the same file is now supported.
The following combination of files can now be viewed within a tab:

e SO 8211 Dataset

e |SO 8211 Dataset, Feature Catalogue

e |SO 8211 Dataset, Feature Catalogue, Portrayal Catalogue
o Feature Catalogue

NOTE: It is possible to open the same files multiple times (e.g. the same dataset with different portrayal
catalogues).

2. When loading a dataset, the Viewer now performs some additional validation. For ISO 8211 datasets, the
validation step reports when the encoding deviates from the S-100 specification (e.g. a required point reference is
missing from a curve record). When also loading a Feature Catalogue, some additional validation is performed to
detect situations where the dataset is not properly encoded according to the product specification (e.g. a
mandatory information association is missing). This validation is reported during the load process, as well as in
the diagnostic tab once the appropriate view is loaded.
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Loading dataset 'C:\Fortress\CHARTING\TEMPYS-101_ENCs\USSVATTM_.000".. ~
Validating dataset...

Loading feature catalogue 'C:\Fortress\CHARTING\S100Viewer\src\S100Viewer\feature_cataloghS-101_FCaxml'...

Generating 5-100 data model...

Warning: [Attribute] In IRID (InformationType):3, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):3, dataset contains (0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):4, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):4, dataset contains () value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):5, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):5, dataset contains () value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):6, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):6, dataset contains (0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):7, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):7, dataset contains (0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):8, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):8, dataset contains (0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):9, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):9, dataset contains (0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType): 10, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):10, dataset contains 0 value(s) for attribute textuzlDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):11, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID {InformationType):11, dataset contains 0 value(s) for attribute textuzlDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):12, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):12, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):13, dataset contains O value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):13, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType): 14, dataset contains O value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):14, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):15, dataset contains O value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):15, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType): 16, dataset contains O value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):16, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):17, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InfarmationType):17, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In IRID (InformationType):18, dataset contains O value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):18, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
\Warning: [Attribute] In FRID (FeatureType):723, dataset contains 0 value(s) for attribute waterLevelEffect, but must contain at least 1 value(s)
Warning: [Attribute] In FRID (FeatureType):724, dataset contains 0 value(s) for attribute waterl evelEffect, but must contain at least 1 value(s)
\Warning: [Attribute] In FRID (FeatureType):739, dataset contains 0 value(s) for attribute waterLevelEffect, but must contain at least 1 value(s)
Warning: [Attribute] In FRID (FeatureType): 745, dataset contains 0 value(s) for attribute waterl evelEffect, but must contain at least 1 value(s)
\Warning: [Attribute] In FRID (FeatureType):749, dataset contains 0 value(s) for attribute waterLevelEffect, but must contain at least 1 value(s)
Warning: [Attribute] In FRID (FeatureType):808, dataset contains 0 value(s) for attribute colour, but must contain at least 1 value(s)

\Warning: [Attribute] In FRID (FeatureType):841, dataset contains 2 value(s) for attribute colourPattern, but must contain ne more than 1value(s)
Warning: [Attribute] In IRID (InformationType):19, dataset contains 0 value(s) for attribute information, but must contain at least 1 value(s)
Warning: [Attribute] In IRID (InformationType):19, dataset contains 0 value(s) for attribute textualDescription, but must contain at least 1 value(s)
Warning: [Attribute] In FRID (FeatureType):864, dataset contains 0 value(s) for attribute colour, but must contain at least 1 value(s)

\Warning: [Attribute] In FRID (FeatureType):871, dataset contains 2 value(s) for attribute colourPattern, but must contain ne more than 1 value(s) W

3. As with prior versions, there is a Dataset view that allows browsing of the “raw” dataset. The particular
organization of the view is dependent on the encoding format. Apart from the relevant section of S-100 Part 10,
no additional S-100 Parts or product specifications are used for this view, see Figure 2. ISO 8211 Encoding
View.
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View >>
~  FeatureTypeRecordldentifier CTKS100. 1508211.F ypeRecordldentifierField
»  FeatureObject|dentifier CTK.5100.Interchange.15082 11.FeatureObjectldentifierField
Attributes (Collection)
InformationAssociations (Collection)
SpatialAssociations (Collection)
FeatureAssociations (Collection)
ThemeAssociations (Collection)
MaskedSpatialTypes (Collection)
NurnericFeatureTypeCode 102
RecordVersion 1
RecordUpdatelnstruction Insert
RecordMame 100
RecordID 502
NameKey 128612

Time Catego... Details

2/1/2017 7:38:28 AM  Attribute  Enumerated value ‘9" is not in the list of permitted values for binding ‘natureOfSurface’ for FRID (FeatureType):1250 natureOfSurface
2/1/2017 7:38:28 AM  Attribute  Enumerated value '3 is not in the list of permitted values for binding 'natureQfSurface’ for FRID (FeatureType):1249 natureOfSurface
2/1/2017 7:32:28 AM  Attribute  Enumerated value ‘9" is not in the list of permitted values for binding 'natureQfSurface’ for FRID (FeatureType):1248 natureOfSurface
2/1/2017 7:38:28 AM  Attribute  Enumerated value ‘9" is not in the list of permitted values for binding ‘natureOfSurface’ for FRID (FeatureType):1247 natureOfSurface
2/1/2017 7:38:28 AM  Attribute  Enumerated value '3 is not in the list of permitted values for binding 'natureQfSurface’ for FRID (FeatureType):1246 natureOfSurface
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Figure 2. ISO 8211 Encoding View.

4, An S-100 Data Model view has been introduced, which allows browsing of the dataset independent of the
interchange format or product specification. This data model only relies on the S-100 specification and the
associated product's feature catalogue, see Figure 3. S-100 Data Model View.
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AssociatedFeatures AssociatedFesture]] Amay
B FCType Obstruction
FeatureUseType geographic
> FeatureTypeBindings FeatureTypeBinding[] Array
> PermittedPrimitives $100_FC_SpatialPrimitiveTypel] Array
PrimitiveTypes point, curve, surface
> InformationTypeBindings InformationTypeBinding[] Array
IsAbstract False
> AttributeTypeBindings AttributeTypeBinding[] Array
Name Obstruction
Definition In marine navigation, anything that hinders or prevents movement, particularly anything that endangers or prevents passage of a vessel,
Code Obstruction
Remarks The term is usually used to refer to an isolated danger to navigation.
> Alias String[] Array
> AssociatedSpatials AssociatedSpatiall] Array
D 502
> SimpleAttributes SimpleAttribute[] Array
> Compledttributes ComplexAttribute]] Array
> Associatedinformation Associatedinformation[] Array
Diagnostics
Time Catego... Details

2/1/2017 7:38:28 AM  Attribute  Enumerated value '9' is not in the list of permitted values for binding 'natureOfSurface’ for FRID (FeatureType):1250 natureOfSurface
2/1/2017 7:38:28 AM  Attribute  Enumerated value '9' is not in the list of permitted values for binding 'natureQfSurface’ for FRID (FeatureType):1249 natureOfSurface
2/1/2017 7:38:28 AM  Attribute Enumerated value ‘3" is not in the list of permitted values for binding 'natureOfSurface’ for FRID (FeatureType):1248 natureOfSurface
2/1/2017 7:38:28 AM  Attribute  Enumerated value '9' is not in the list of permitted values for binding 'natureOfSurface’ for FRID (FeatureType):1247 natureOfSurface
Attribute  Enumerated value '9' is not in the list of permitted values for binding 'natureQfSurface’ for FRID (FeatureType):1246 natureOfSurface
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Figure 3. S-100 Data Model View.



5. The third view, Portrayal, includes a tab that allows the user to interact with the various elements of the
portrayal catalogue, subject to limitations described in the companion paper “Recommended Changes to the S-
100 Portrayal”. This tab allows selection of the ColorPalette (Day, etc.), DisplayMode (Base, Standard, etc.), and
TopLevelTemplate. Each portrayal context parameter can be modified (SAFETY_DEPTH, etc), and the Viewing
Group Layers, and Viewing Groups can be toggled on or off.
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5-101 Portrayal Catalogue 0.9.1
v Color Palette ~
ColorPalette Day
v Context Parameters
DEEP_CONTOUR 0
SAFETY_CONTOUR 0
SAFETY_DEPTH 30

SHALLOW_CONTOUR 30
SHALLOW_PATTERN False
SHOW_ISOLATED_DANGE False
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TWO_SHADES True
~ Display Mode

DisplayMode Standard
v Top Level Template

TopLevelTemplate main_PaperCharts!
v Viewing Group Layers

1 - Base Layers On

2 - Drying Line On

3 - Buoys, beacons, aids t On
3.1 - Buoys, beacons, stru On

3.2- Lights On

4 - Boundaries and limits On

Prohibited and restrict On

Chart scale boundarie: On

- Cautionarynotes~ On

- Ships' routeing systerr On

- Archipelagic sea lanes On v
DisplayMode

Specifies the set of layers used to generate the portrayal
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Diagnostics  Performance

5. Time Category Details
W 217201774639 .. Attribute In IRID (InformationType):13, dataset contains 0 value(s) for attribute textualDescription, but must contain at le...

W 217201774639 .. Attribute In IRID (InformationType):13, dataset contains 0 value(s] for attribute information, but must contsin at least 1 ...

W 2/1/2017 7:46:39 .. Attribute In FRID (FeatureType):2630, dataset contains 0 value(s) for attribute waterLevelEffect, but must contain at least .

W 217201774639 .. Attribute In FRID (FeaturcType):2629, dataset contains 0 value(s) for attribute waterLevelEffect, but must contain at least ...

W 2/1/20177:46:39 .. Attribute In FRID (FeatureType):2628, dataset contains 0 value(s) for attribute waterL evelEffect, but must contsin at least ... v

Figure 4. Portrayal Catalog View.



6. The Feature Catalogue view allows browsing of a feature catalogue as shown in Figure 5. Feature Catalog
View.
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"~ Catalogue Metadata — - AllowedEnumerationValues EnumerationValuel] Array
[ComplexAttributeType] Communication information (communicationlnformation) Name Waterway distance
[ComplexAttributeType] Current velocity (currentVelocity) Definition
[ComplexAttributeType] Directional character (directionalCharacter) Code woternayDistonce

[ComplexAttributeType] Feature name (featureName)
[ComplexttributeType] Features Detected (featuresDetected)
[ComplexattributeType] Fixed date range (fixedDateRange) Alias String[] Array
[ComplexttributeType] Horizontal clearance fixed (horizontalClearanceFixed)
[ComplexAttributeType] Horizontal clearance open (horizontalClearanceOpen)
[ComplexttributeType] Horizontal positional uncertainty (horizontalPositionalUncertainty)
[ComplexAttributeType] Information (information)

[ComplexhttributeType] Light sector (lightSector)

Remarks

[ComplexittributeType] Multiplicity of features (multiplicityOffeatures)
[ComplexAttributeType] Orientation (orientation)
[ComplexttributeType] Periodic date range (periodicDateRange)
[ComplexttributeType] Radar wave length (radarWaveL ength]
[ComplexAttributeType] Rhythm of light (rhythmOfLight)

ractarictice fear

[ el Atrii #aTome] Sartnr rha. 4 hars sharichic) hd
~  AttributeTypeBindings AttributeTypeBinding[] Array
101 distanceUnitsOfMeasurement
Ul referencelocation
> waterwayDistance
Name Measured distance value
Definition The distance value indicated on a distance mark, or the distand
Code measuredDistanceValue
Remarks
Alias String[] Array

Figure 5. Feature Catalog View.

7. As a troubleshooting aid, the 1ISO8211 “dump” functionality has been integrated. In prior releases, this
functionality was available as a separate command-line tool. Now, in the event that a user opens a corrupt or
incorrectly encoded 1SO8211 file, a text-based “dump” of the file will be shown (instead of the above browser
views) to help with troubleshooting efforts. See notional output in Figure 6. 1ISO8211 Diagnostic Explorer.

Figure 6. 1ISO8211 Diagnostic Explorer.




Action Required of S-100 WG
The S-100 working group is invited to:

a. note the paper
b. download the latest version of the S-100 Viewer from basecamp



