
S-164/S-98 items related to TSM topics.



Selected topics
1. Official/Unofficial

2. Versioning revisited

3. Dual Fuel “Data Loading” (view of the ECDIS) and “Equivalence”

4. Part 10b

5. S-104 datasets

6. ISO8211

7. Multiple Languages (and other products?)

8. Then, S-164 Update…

9. Then S-98 Update…



Official/Unofficial

Current words in S-98 Annex C



Versioning
• FC:

• <S100FC:versionNumber>1.2.2-DRAFT</S100FC:versionNumber>

• <S100FC:versionDate>2024-03-14</S100FC:versionDate>

• <S100FC:productId>S-101</S100FC:productId>

• PC:
•  productId="S-101" version="1.2.0-PR">

• Datasets (ISO8211) have:
• <PRSP>INT.IHO.S-101.1.2.0</PRSP>

• <PRED>1.2.0</PRED>

• CATALOG.XML
<S100XC:productSpecification>

  <S100XC:productIdentifier>S-101</S100XC:productIdentifier>

  <S100XC:number>1</S100XC:number>

</S100XC:productSpecification>

• For a given dataset (PRSP = INT.IHO.[text].x.y.z), which feature catalogue(s) 

describe its structure, and which portrayal catalogues may be used with it.



TSM View
• Agree/Disagree/Neutral
• Agree/Disagree/Neutral
• Agree/Disagree/Neutral

TSM View
1. Agree/Disagree/Neutral
2. Agree/Disagree/Neutral
3. Agree/Disagree/Neutral
4. Agree/Disagree/Neutral
5. Agree/Disagree/Neutral



Versioning 3 – what should S-164 test?
• The ECDIS must be able to load >=2 sets of 

catalogues and allow for simultaneous 
operation with multiple revisions of products

• Must the ECDIS be able to load only products 
which are in the IHOs list of products by Phase 
(1 and 2). What about the future?

• We have an “arbitrary product loading” test

• Related to catalogue loading questions?

S-98 should be the document to specify which product 
specifications are mandatory to be handled by ECDIS (phase 1). 
Therefore this section should be normative and not informative. It 
has to be amended when the second phase of the IHO Roadmap for 
the S-100 Implementation Decade comes into force.

It cannot be expected that an S-100 DF-ECDIS type approved by 
applying S-164 edition 2.0.0 tests and on the market beginning of 
2026 will be compliant to all S-100-based data products developed 
after phase 1. 

S-164 in the first implementation phase is rather testing compliance 
with the product specifications listed for phase 1 than testing 
compliance with all aspects of S-100. For further data products 
there will be not yet any test data. So it cannot be guaranteed that 
the type approved ECDIS is fully compliant to S-100 as a whole.

The expectation is that S-164 will be amended for phase two to 
include test data for the additional product specifications. This 
would mean that the type approval has to be repeated each time 
new product specifications are introduced.



The “ecosystem” Idata, catalogues, 
supporting resources

“Loading”

Selection

System 
Database

Functionality

Portrayal

User

User

S-100 ECDIS

What is imported to the System DB

What is selected from the SystemDB



A focus on dual fuel
• There is precious little testing nor test beds available for dual fuel. So the impact on the user 

is not known.

• It makes choices on scheming and scales difficult for data producers because they do not 

know how the S-100 ECDIS will behave when faced with multiple “fuels”.

• The production aspects are just becoming clearer but the user side is still very difficult to 

define.

• Equivalence between S-101 and S-57 is being specified in S-128. There remain uncertainties 

about how, and whether, this is required by the rest of the distribution chain and the S-100 

ECDIS.



Equivalence

• S-128 has added equivalence to its model. This allows one or 
more products to be marked as “equivalent” to one or more 
other named products.

• The S-128 mechanism is required, because producers need 
to be able to communicate their equivalence with RENCs and 
distributors

• Equivalence is many-many (and has many complex 
characteristics)

• Is this equivalence “required” by the ECDIS.

• Is C-18.1 intended to apply to 
• data loading (e.g. from media)

• or to the selection of data for portrayal and other functionality

•  If not, then is it the distributor/data server’s responsibility to 
ensure “old” versions are deleted from the ECDIS?



Data Producer “Distributor” End User
1 2



Part 10b / GML Implementation. 
• S-100 Edition 4.0.0 contained examples of GML Profile

• How to create Schemas 

• Example datasets

• S-100 Edition 5.0.0 rewrote Part 10b from scratch
• Schemas are definable from the feature catalogue contents. They can further restrict the 

feature catalogue but shouldn’t deviate from it

• Much of Part 10b is still untested. Few implementations exist and while some 
interoperability testing has been done there are few conclusions.

• How can we make things more resilient?

• Options:
• Do Nothing 

• Insert examples into Appendix 10b-B (still there, empty)

• Develop guidance for inclusion in edition 6, keep in S-98 Annex C for now…

• Get consensus from implementers before publishing GML Schemas for Phase 1 products 
(S-128, S-124, S-129)



?



Multiple Languages (for all products)



a

{

   nameUsage=1

   name=Rathlin

   language=eng

}

{

   nameUsage=2

   name=Reachlainn

   language=gle

}

{

   nameUsage=2

   name=Racherie

   language=gla

}

b

{

   nameUsage=1

   name=Sanda

   language=eng

}

{

   nameUsage=2

   name=Sandaigh

   language=gla

}

c

{

   nameUsage=1

   name=Baile an Chaistil

   language=gle

}

d

{

   nameUsage=1

   name=Môr Manaw

   language=cym

}

{

   nameUsage=2

   name=Irish Sea

   language=eng

}

a b

d
c

gle=Irish Gaelic, gla=Scots Gaelic, cym=Welsh, eng=English



a

[]              Rathlin                             Sanda              Baile an Chaistil            Môr Manaw 

{

   nameUsage=1

   name=Rathlin

   language=eng

}

{

   nameUsage=2

   name=Reachlainn

   language=gle

}

{

   nameUsage=2

   name=Racherie

   language=gla

}

b

{

   nameUsage=1

   name=Sanda

   language=eng

}

{

   nameUsage=2

   name=Sandaigh

   language=gla

}

c

{

   nameUsage=1

   name=Baile an Chaistil

   language=gle

}

d

{

   nameUsage=1

   name=Môr Manaw

   language=cym

}

{

   nameUsage=2

   name=Irish Sea

   language=eng

}

[gle]          Reachlainn                           Sanda              Baile an Chaistil            Môr Manaw 

[gle,gla]      Reachlainn                         Sandaigh             Baile an Chaistil            Môr Manaw 

[eng,gla]       Rathlin                            Sanda               Baile an Chaistil            Irish Sea

a b

d
c

[gla,gle]       Racherie                          Sandaigh             Baile an Chaistil            Môr Manaw 

gle=Irish Gaelic, gla=Scots Gaelic, cym=Welsh, eng=English

[gle,gla,eng]  Reachlainn                         Sandaigh             Baile an Chaistil            Irish Sea



Part 10a – ISO8211 encoding

• We have not created “exhaustive” test data for Part 10a (Yet)
• Some ambiguities have tripped up implementers already
• Others may exist
• Updating particularly is untested by all providers
• Although it doesn’t require specific tests we should aim to put as many 

different combinations into Part 10a
• Examples of all different types of geometry and feature / attribution updating
• Different kinds of geometry
• Multiplicities and fields which may vary on ECDIS (curves, surfaces etc)
• Which parts must be “fixed” in ECDIS, e.g. WGS84?



Composite Curves. The two ways of encoding.
<RECORD>
 <CCID>
  <RCNM>125</RCNM>
  <RCID>20</RCID>
  <RVER>1</RVER>
  <RUIN>1</RUIN>
 </CCID>
 <CUCO>
  <RRNM>120</RRNM>
  <RRID>1</RRID>
  <ORNT>2</ORNT>
 </CUCO>
 <CUCO>
  <RRNM>120</RRNM>
  <RRID>2</RRID>
  <ORNT>2</ORNT>
 </CUCO>
 <CUCO>
  <RRNM>120</RRNM>
  <RRID>3</RRID>
  <ORNT>2</ORNT>
 </CUCO>
 <CUCO>
  <RRNM>120</RRNM>
  <RRID>4</RRID>
  <ORNT>2</ORNT>
 </CUCO>

</RECORD>

<RECORD>
 <CCID>
  <RCNM>125</RCNM>
  <RCID>98</RCID>
  <RVER>1</RVER>
  <RUIN>1</RUIN>
 </CCID>
 <CUCO>
  <RRNM>120</RRNM>
  <RRID>356</RRID>
  <ORNT>1</ORNT>
  <RRNM>120</RRNM>
  <RRID>357</RRID>
  <ORNT>1</ORNT>
  <RRNM>120</RRNM>
  <RRID>236</RRID>
  <ORNT>1</ORNT>
  <RRNM>120</RRNM>
  <RRID>358</RRID>
  <ORNT>1</ORNT>
  <RRNM>120</RRNM>
  <RRID>359</RRID>
  <ORNT>1</ORNT>
  <RRNM>120</RRNM>
  <RRID>108</RRID>
  <ORNT>1</ORNT>
 </CUCO>

</RECORD>



S-164



S-164 Items
• This is a workshop, no papers to ask for changes to S-100. There may be impacts  into S-98 

Annex C and inputs are required for S-164, e.g.
• Missing tests
• Different outcomes
• Things we haven’t considered
• Undefined product specific functionality.

• Also cover S-164 Status

• Plan Update
• Interaction/Dependencies with other product specifications
• How to process changes

• The Main challenges

• Big Gaps/Issues

• Some specific areas which we need input on.



Plan Items • S-164 Status (detail)

• S-101
• Generally ok, but not supporting S-101 v1.2 yet. Close but exchange sets remain to be made. Support 

for PC development has taken priority

• But, methodology for creating such datasets is now finalized

• Automated exchange set creation is now working and has been migrated to 5.2.0 digital signatures

• We need to extend this to a more detailed plan for operational 2.0.0 stage

• Other Phase 1 products

• Little progress on operational, or near-operational FC and schemas

• Makes it difficult to prepare meaningful test data samples, also S-101 has taken priority

• Likely to change significantly in coming weeks.

• Ambiguities over GML is also a concern

• Any doubts on WLA/USSC and other functions will add risk

• Migration issues will also be a problem for other products.



Plan Items 

• S-164 Status (detail)
• Goal is to build methods for quickly adding other Phase 1 products to S-

164
• Need to know if tests are “complete” and consistent.
• Plan is not resilient and does not promote efficient testing. 

• We have nothing formally coordinated between the groups, and no contingency when things 
go wrong. 

• From observation, the most common problems are likely to be:
• incorrect/inconsistent feature catalogues
• undeveloped portrayal catalogues
• Schemas which don’t match feature catalogues
• lack of test data
• lack of tools to support data creation.



S-164 Big Issues
• No Interoperability Mode

• No Dual Fuel Mode

• No Water Level Adjustment or User Selected Safety Contour

• Immature “other” product Specs
• S-128
• S-124
• S-129
• S-102 / S-104 / S-111
(when can we expect these FC/PC? To a known standard)

• There is a time lag to integrate other product specifications into exchange sets and tests.

• Haven’t got tests for data lifecycle defined yet.

• Concern we have missed areas of functionality which require testing. 

• Are “we” (IHO community) ready to support S-100 for operational use by stakeholders, Data Producers, 
Distribution Chain, ECDIS OEMs, Regulators and End Users.

• Also concerned we are not prescriptive enough about which parts of S-100 are required for ECDIS.



Reminders, Layout S-164 (and status)

• Part 1 - Intro

• Part 2 – Chart Loading and Updating

• Part 3 – Chart Display

• Part 4 – Chart Related Functions

• Part 5-7 Detection and Notification of Hazards, Special Conditions, Safety Contour

• Part 8 – S-57 ENC

• Part 9 – Dual Fuel Mode
• Chart Loading
• Chart Display
• Detection and Notification of Hazards, Special Conditions, Safety Contour



Data and The Forward Plan
• How to migrate from 1.2 to 2.0 for ENC

• Availability of other phase 1 products?

• Integration of S-102 and other gridded products with the S-101 elements of S-164. 

How can we speed that up?

• How can we publish an S-164 when there are no test beds which have all the 

functionality?

• Process for completion, and the resilience of that process is a major barrier. What 

do we do when something goes wrong?



A resilient test review by S-100 Part

• To find issues which are lurking, we probably need to do the following:

• For each Part of S-100, make sure we have adequate tests for functionality required on ECDIS

• For each existing S-64 dataset, divide them into 

• “the content matters” – the content is designed to be exhaustive, or to test specific cases 

(e.g areas with special conditions, text display etc…)

• “the content is not so important” – where data content isn’t crucial, where datasets are not 

designed to be exhaustive in any way.

• For the “content matters” datasets, double check the content is still “correct” – 

particularly for parts 5,6 and 7



The “ecosystem” II

data

SchemasStandardsSystem 
Database

Portrayal

Content

Operational

Producers

Metadata

Tools

Standards CreationOperational Use



Part 2 tests – details (for data lifecycle).
• Unencrypted Data

• Load Catalogues
• Load Data
• Updates

• Testing Encryption and Authentication
• Loading Permits, including multiple service providers
• Root Certificates
• Authentication
• Multiple data servers
• Permit Expiry
• Cancel and replacement
• Reissues
• Support Files
• Update Status Report (ENC and ENP)

• What else is required, and what needs fixing, for testing data lifecycles?



Focus on Part 2 – what is dataset lifecycle?

• Data Lifecycle
• Install

• Update

• Supplementary files

• Cancel/Replace (both types)

• S-128 

• Reissues

• Tests in S-164 for every aspect

• Roles and Responsibilities (official/unofficial) including aggregators

• Part 15
• Multiple Service providers

• Same data, multiple providers

• Dual Fuel Selection

• Use of Intermediary data servers – and non S-1XX products. (particularly +SECOM)



How the model works…

• CATALOG.XML contains
• List of all resources and their physical location on media
• A mapping from each supporting resource to the datasets which references them.

• Datasets contain
• References to supporting resources.

• So, validation can be done between an unencrypted dataset and the support 
files which are delivered in the exchange set.

• This supports sharing by data providers, and data service providers
• Updates can be done to cells, and support files

• Update, delete, cancel, modify, new etc etc…

• Does this lead to inconsistencies either in a data service provider or on an 
ECDIS?



Examples – dependencies on other products

• S-101
• Display scales / loading strategy
• Update Information
• Text Placement

• S-128
• Update Status report testing and scenarios
• GML updates

• S-124
• ECDIS specific functionality yet to be implemented



Test Template for S-164

• This is what it looks like

• Does it need further work?

• The new and improved v2.0.0 of S-164 will 

use this form exclusively. 

• Here’s a sample of some tests…





Part 4 – Test list

• 4 CHART RELATED FUNCTIONS 190

• 4.1 Mode and orientation
• Orientation, NoData, 

• 4.2 Display of scale bar

• 4.3 Display of latitude bar

• 4.4 Feature information
• Pick Reports, User defined Pick Report parameters, Feature information, Unknown Attributes, 

TidalStreamPanelData, Supporting Files (IMG/Text)

• 4.5 Radar and Plotting Information

• 4.6 Accuracy

• 4.7 Symbols
• Chart 1, Text Size, Units Legend, Data Quality Indicators

Existing Chart Related functions. More required?



Perform these tests:
• Basic Test – Navigational Hazards
• Use of Largest Scale Available (+OvrVu dataset)
• Basic Test - Monitoring Mode
• Use of Largest Scale Available – Monitoring Mode(+OvrVu dataset)

For each of these:
• Detection and Notification of Navigational Hazards 
• Areas Where Special Conditions Exist
• Detection and Notification of the Safety Contour

Parts 5,6 and 7

Using Dataset
• NavHaz
• SCPC
• SAFCO

These only use S-101 and S-102/S-104 (WLA/USSC). Dual Fuel only adds S-57 alongside for testing. Are we 
missing anything? Data Quality Portrayal to be added…







Chart 1, Part 1



Chart 1, Part 2
• Proposal: Relocate screen shots and tests to S-164?
• Currently in S-52 Part 1



  - Name: CheckSym # Was NEWOBJ

    Foid: 1810:329988596:440

    Prim: Point

    Attributes:

      - Name: symbolisationInstruction

        Value: CHKSYM01        

    Geometry: P11062



CheckSym.lua

if feature.PrimitiveType == PrimitiveType.Point then

      -- Simplified and paper chart points use the same symbolization

      viewingGroup = 21020

      featurePortrayal:AddInstructions('ViewingGroup:21020;DrawingPriority:12;DisplayPlane:UnderRADAR')

      if feature.symbolisationInstruction then

         featurePortrayal:AddInstructions('PointInstruction:' .. feature.symbolisationInstruction)

      else

         -- default ?

         featurePortrayal:AddInstructions('PointInstruction:CHKPNT01')

      end

   

   elseif feature.PrimitiveType == PrimitiveType.Curve then



The Graphical Catalogue

• Can it be done with S-128?



S-128 Scenarios and Update Status Reports.

• Have we captured all the relevant scenarios?
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