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Introduction

The International Hydrographic Organization (IHO) has developed the new "IHO Geospatial Standard for Hydrographic Data, Publication S-100."  The requirement for this new standard has come directly from the necessity to utilize new technologies and build in flexibility for which S-57 does not make provision. Given the opportunity to improve on S-57, the new geospatial standard is now built upon the International Organization for Standardization (ISO) TC/211 series of standards for defining, describing, and managing geographic information. The most significant development based on ISO TC/211 standards has come from the establishment of an IHO registry containing a set of domain specific registers.  

S-101 has been designated as the new Electronic Navigational Chart Product Specification that conforms to S-100.  
A data product specification is a precise technical description which characterizes a geospatial data product. It includes general information for data identification as well as information for data content and structure, reference system, data quality aspects, data capture, maintenance, delivery and metadata.

A data product specification may be created and used on different occasions, by different parties and for different reasons. However, the main reason for creating a data product specification is to define the characteristics of a data product.

As datasets or dataset series have to fulfil geospatial hydrographic requirements this has to be reflected in the data product specification. Therefore the purpose of this International Hydrographic Organization (IHO) profile of the International Standard ISO 19131 is to give guidance for creating data product specifications in consideration of hydrographic data requirements.

1 Scope

The publication “S‑101—IHO Electronic Navigational Chart” describes the standard to be used for the exchange of digital hydrographic data between national hydrographic offices and for its distribution to manufacturers, mariners and other data users. For example, this standard is intended to be used for the supply of data for ECDIS. This transfer and distribution has to take place in such a way that none of the meaning of the data is lost.

This descriptive IHO profile of ISO 19131 for data product specifications describes data product specifications for hydrographic requirements for geographic data products. 

The aim of this profile is to provide a clear and similar structure for any data product specification to be written. This profile shall be in conformance with all the other standards that have been developed within the IHO S-100 Geospatial Standard for Hydrographic Data.

A product specification is a description of all the features, attributes and relationships of a given application and their mapping to a dataset.  It is a complete description of all the elements required to define a particular geographic data product.  

The product specification shall constitute a set of human readable documentation. Generally, it should include machine readable files for information such as the feature catalogue, the application schema and the CRS parameters. 

In addition to a ‘human readable’ document, it is possible to create a machine readable (e.g. XML) summary of the Product Specification. The tables in the sections below indicate the structure for such a summary of the Product Specification.
2 Conformance
This standard conforms to the S-100 Geospatial Standard for Hydrographic Information.
3 Normative References

S-100 

IHO Geospatial Standard for Hydrographic Information

4 Terms, definitions and abbreviations

4.1 Terms and Definitions

4.2 Abbreviations

IHO

International Hydrographic Organization

ENC
Electronic Navigational Chart

5 Overview

The ENC Product Specification contains two application profiles, one for the basic ENC used to populate the SENC (EN application profile), and one for updating the SENC (ER application profile). These application profiles are described in clause XXX.
Table 1 is the informal description of the data product specification.

	Item Name
	Description
	M/O
	Card
	type

	title
	S-101 Electronic Navigational Chart Product Specification
	M
	1
	CharacterString

	abstract 
	The set of specifications intended to enable Hydrographic Offices to produce a consistent ENC, and manufacturers to use that data efficiently in an ECDIS that satisfies the IMO Performance Standards for ECDIS. An ENC must be produced in accordance with the rules defined in this Specification. 
	M
	1
	CharacterString

	acronym
	Any acronyms for the title of the data product
	O
	0..*
	CharacterString

	content
	A conformant dataset that contains features associated with Electronic Navigational Charts.  The specific content is defined by the Feature Catalogue and Application Schema.
	M
	1
	CharacterString

	spatialExtent
	Description
	Global, marine areas only
	M
	1
	EX_Extent (ISO 19115)

	
	East Bounding Longitude
	180
	
	
	

	
	West Bounding Longitude
	-180
	
	
	

	
	North Bounding Latitude
	90
	
	
	

	
	South Bounding Latitude
	-90
	
	
	

	temporalExtent
	Description of the temporal extent covered by the data product
	O
	0..1
	EX_Extent (ISO 19115)

	specificPurpose
	The data in this product specification is intended for use in navigation.
	M
	1
	CharacterString


Table 0\IF >= 1 "A." 

SEQ Table 
1
 — Informal Description of the Data Product
Table 2 contains the metadata information needed for the Data Product.

	Item Name
	Description
	M/O
	Card
	Type

	title
	S-101 Electronic Navigational Chart Product Specification
	M
	1
	CharacterString

	version
	Version 0.0.0
	M
	1
	CharacterString

	date
	Created: 2008-02-06
	M
	1
	Date

	language
	English
	M
	1..*
	CharacterString (ISO 639-2)

	classification
	Unclassified
	O
	0..1
	MD_ClassificationCode (ISO 19115)

	contact
	TSMAD
	M
	1
	CI_ResponsibleParty (ISO 19115)

	URL
	www.IHO.int
	O
	0..1
	URL

	identifier
	Persistent unique identifier for a published version of the product specification
.
	M
	1
	CharacterString

	maintenance
	S-100 Part 11
	M
	1
	MD_MaintenanceInformation (ISO 19115)


Table 0\IF >= 1 "A." 

SEQ Table 
2
 — Informal Metadata for the Data Product

5.1 Document Maintenance

Incorporate S-100 Part 11 here?
6 Specification Scopes
This section is only used where different parts of the product (e.g. by theme or geographical extent) have different specifications. For example, some aspects of the specification may be specific to bathymetry, or to non-tidal waters. If this is the case for the product being specified, this section defines the various “scopes” within the overall product specification, and how they should be identified in the datasets.
	Item Name
	Description
	M/O
	Card
	type

	scopeIdentification
	General Scope
	M
	1
	CharacterString

	level
	General Scope
	O
	0..1
	MD_ScopeCode (ISO19115)

	levelName
	Name of the hierarchy level 
	O
	0..1
	CharacterString

	levelDescription
	Detailed description about the level of the data specified by the scope
	O
	0..1
	CharacterString

	coverage
	Subtype of a feature that represents real world phenomena as a set of attributes
	O
	0..1
	CharacterString

	extent
	Spatial, vertical and temporal extent of the data
	O
	0..1
	EX_Extent (ISO 19115)


6.1 Navigational Purpose

ENC data is compiled for a variety of navigational purposes. The navigational purpose is determined by:

· The type of navigation for which it is intended;

· The nature of the area to be covered; and

· The quality of information to be shown.

The navigational purpose for which an individual ENC has been compiled is indicated in the Data Set Identification [DSID] field, Intended Usage [INTU] subfield and in the name of the data set files. The following codes are used (3.Co.5):

	Subfield content
	Navigational purpose
	Definition for intended use

	1
	Overview
	For route planning and oceanic crossing.

	2
	General
	For navigating oceans, approaching coasts and route planning.

	3
	Coastal
	For navigating along the coastline, either inshore or offshore.

	4
	Approach
	Navigating the approaches to ports or major channels or through intricate or conjested waters.

	5
	Harbour
	Navigating within ports, harbours, bays, rivers and canals, for anchorages.

	6
	Berthing
	Detailed data to aid berthing.


                                                                                                 (3.Co.5, see also 3.Cl.7 below). Table 2.1"

3.Cl.7  Considering the fact that the scale and the information shown in the ENC is commonly dependant on paper charts, it was considered, at the 3 rd TSMAD Meeting, October 1998, that the description for Navigational Purposes needed to be expanded. (See also 3.Co.5 above)
7 Data Product Identification

	Item Name
	Description
	M/O
	Card
	type

	title
	S-101 IHO Electronic Navigational Chart Product Specification
	M
	1
	CharacterString

	alternateTitle
	ENC
	O
	0..1
	CharacterString

	abstract
	The set of specifications intended to enable Hydrographic Offices to produce a consistent ENC, and manufacturers to use that data efficiently in an ECDIS that satisfies the IMO Performance Standards for ECDIS. An ENC must be produced in accordance with the rules defined in this Specification.
	M
	1
	CharacterString

	topicCategory
	navigation
	O
	0..*
	MD_TopicCategoryCode 

(ISO 19115)

	geographicDescription
	Description of the geographic area covered by the data product using identifiers 
	M
	1
	EX_GeographicDescription

 (ISO 19115)

	spatialResolution
	Factor which provides a general understanding of the density of spatial data in the data product 
	C / relevant
?
	1
	MD_Resolution  

(ISO 19115)

	purpose
	The data will be used as an ENC for use in ECDIS
	M
	1
	CharacterString

	language
	English
	M
	1..*
	CharacterString 

(ISO 639-2)

	classification
	unclassified 
	O
	0..1
	MD_ClassificationCode 

(ISO 19115)

	spatialRepresentationType
	Form of the spatial representation 
	O
	0..1
	MD_SpatialRepresentation

TypeCode (ISO 19115)

	pointOfContact
	Identification of, and means of communication with, person(s) and organization(s) associated with the data
	O
	0..*
	CI_ResponsibleParty

 (ISO 19115)

	useLimitation
	Limitation affecting the fitness for use of the data product
	O
	0..1
	CharacterString


7.1 Geometry

Edges must be encoded using SG2D fields only. ARCC fields (curves) must not be used.

Despite the saving in data volume offered by the use of arcs/curves, the disadvantages are such (e.g. during updating, generating warnings/alarms) that they must not be used for ENC.

It is recommended that Linear features should must not be encoded at a point density greater than 0.3 mm at compilation scale. (1.Co.26, see also 1.Cl.33  The statement that linear features must not be encoded at a point density greater than 0.3mm at compilation scale should be treated as a recommendation rather than a rule. (See also 1.Co.26)

Linear geometry between two explicit coordinates is defined as a loxodromic line on WGS84. Long lines may need to have additional explicit coordinates to cater for the effects of projection change". (4.Co.16, see also  4.Cl.14).
4.Cl.14
Linear geometry between two explicit coordinates is defined as a loxodromic line on WGS84. Long lines may need to have additional explicit coordinates to cater for the effects of projection change. (See also S-57 Corrections - 4.Co.16).
The presentation of symbolised lines may be affected by line length. Therefore, the encoder must be aware that splitting a line into numerous small edges may result in poor symbolisation.

In certain circumstances, the symbolisation of an edge may need to be suppressed. This is done using the value {1} in the Masking Indicator [MASK] subfield of the Feature Record to Spatial Record Pointer [FSPT] field. If the value in the Usage Indicator [USAG] subfield is set to {3} (exterior boundary truncated by the data limit), the MASK subfield must be set to {255} (null), in all other cases it must set to {2}.  (1.Co.27) 
May 2006:  Want to bring back SCAMAX to prevent overzoom in ECDIS.  Also might want to consider geodesic.

8 Data Content and structure

S-101 is a feature-based product.  This section contains the application schema expressed in UML ad a feature catalogue.  The feature catalogue provides a full description of each feature type including attributes, attribute values and relationships in the data product. The feature catalogue shall be available in both ‘machine readable’ and ‘human readable’ forms.
All the feature types, their attributes and attribute value domains, the association types between feature types, and feature operations expressed in the application schema shall be described in a feature catalogue. 

The Product Specification for feature-based scopes shall include the elements in Table 5.

	Item Name
	Description
	M/O
	Card
	type

	applicationSchema
	The application schema
	M
	1
	DPS_ApplicationSchema

	featureCatalogue
	The feature catalogue
	M
	1
	FC_FeatureCatalogue


8.1 Topology

ENC data must be encoded using chain-node topology (see S‑57 Part 2, clause 2.2.1.2).

If there is a logical topological relationship between objects, coincident linear geometry must not be duplicated. (See also (4.Co.14, see also 4.Cl.12 below).

4.Cl.12
If there is a logical topological relationship between objects, coincident linear geometry must not be duplicated. (See also 4.Co.14 above)
A set of nodes and edges. Each edge must reference a connected node as its beginning and end (they may be the same node). The geometry of the referenced node is not part of the edge (see clause 4.7.2). Vector objects may be shared. Point representations are coded as nodes (isolated or connected). Line representations are coded as series of edges and connected nodes. Area representations are coded as closeding loops of edges starting and ending at a common connected node (4.Co.2). Duplication of coincident linear geometry is prohibited. (4.Co.3, see also 4.Cl.1 below).The chain‑node model is illustrated in the amended figure 2.4 above.

1.Cl.2
The data model for chain-node states that a point representations are coded as either isolated or connected nodes. Figure 2.4 implies that they can only be isolated nodes. The text description of the model is correct and should be taken as the authority. Figure 2.4 will be corrected in the next version of S‑57. (See also 1.Co.2).

4.Cl.1
The statement that  "Duplication of coincident linear geometry is prohibited" is incorrect for the chain-node data model. Coincident geometry can be duplicated if it is considered that there is no logical topological relationship between objects. (See also 4.Co.3).

8.2 Feature Identifiers

Each feature object must have a unique world-wide identifier. This identifier, called the feature object identifier, is formed by the binary concatenation of the contents of the subfields of the Feature Object Identifier [FOID] field.

For ENC the feature object identifier may be used to identify multiple instances of the same object. For example, the same object may appear in different usages, or an object may be split by the cell structure. In these circumstances each instance of this object may have the same identifier.

Feature object identifiers must not be reused, even when a feature has been deleted.
8.3 Numeric Attribute Values

Floating point or integer attribute values must not be padded by non-significant zeroes. E.g. : For a signal period of 2.5 sec, the value of SIGPER must be 2.5 and not 02.500.
8.4 Text Attribute Values

The lexical level used for the Feature Record Attribute [ATTF] field must be 0 (ISO/IEC 646   IRV) or 1 (ISO 8859-1). Lexical level 0, 1 or 2 may be used for the Feature Record National Attribute [NATF] field. Format effecting (C0) characters as defined in S-57 Part 3, Annex B are prohibited. The delete character is only used in the update mechanism (see S-57 part 3, clause 8.4.2.2.a and 8.4.3.2.a). (1.Co.24, see also 1.Cl.31) 

1.Cl.31
The lexical level used for the ‘Feature Record Attribute’ [ATTF] field must be 0 or 1 (ISO 8859-1). Lexical level 0,1 or 2 may be used for the ‘Feature Record National Attribute’ [NATF] field. (See also 1.Co.24).
8.5 Thematic Layers

8.5.1 Skin of the Earth

Each area covered by a meta object M_COVR with CATCOV = 1 must be totally covered by a set of geo objects of type area that do not overlap each other (the skin of the earth). These objects make up Group 1.  The geometry of coincident boundaries between group 1 objects must not be duplicated. (4.Co.17, see also 4.Cl.15) 4.Cl.15
The geometry of coincident boundaries between group 1 objects must not be duplicated. (See also  4.Co.17).
The list below contains the objects that must always be in Group 1, if they appear in the dataset and if they are of type area.

DEPARE

DRGARE
LNDARE

UNSARE

9 Coordinate Reference Systems
9.1 Introduction

The coordinate reference system is defined in Table X, and contains information about the general cartographic framework of the product.
	Item Name
	Description
	M/O
	Card
	type

	spatialReferenceSystem
	WGS84
	M
	1..*
	SC_CRS (S-100 Part 5)


9.2 Horizontal Datum

The horizontal datum must be WGS 84. Therefore, the Horizontal Geodetic Datum [HDAT] subfield in the Data Set Parameter [DSPM] field must have the value of {2}.

The mariner may have to display information other than ENC data and ENC updates. In cases where this information is based on a horizontal datum other than WGS 84, it can be converted to WGS 84 by means of the meta object Horizontal datum shift parameter (M_HOPA).
UOC 2.1.1
Horizontal datum
The horizontal datum must be unique in a data set and must be WGS 84.  It must be encoded in the “Horizontal Geodetic Datum” [HDAT] subfield of the “Data Set Parameter” [DSPM] field.
The use of the meta object M_HDAT is prohibited.

The use of the attribute HORDAT on any spatial object is prohibited
.
The meta object M_HOPA may be used to provide the shift from another horizontal datum to WGS 84 (see ENC Product Specification clause 4.1).

Meta object:

Horizontal Datum (M_HOPA)

Attributes:

HORDAT

to contain the original horizontal datum of the data.






SHIPAM

INFORM

NINFOM

Where data has been transformed to WGS 84 from another datum, the producing authority may wish to indicate the accuracy of the transformation.  If so, it must be done using the attribute INFORM on the meta object M_QUAL.

9.3 Vertical and Sounding Datum

The various levels which are used on paper charts for elevations and soundings will be used. The default values are encoded in the Vertical Datum [VDAT] subfield and the Sounding Datum [SDAT] subfield in the Data Set Parameter [DSPM] field.
UOC 2.1.2
Vertical datum
Vertical datum information is encoded using the subfield VDAT, the meta object M_VDAT, or the attribute VERDAT on individual objects.  The values encoded in the attributes ELEVAT, HEIGHT, VERCCL, VERCLR, VERCOP and VERCSA are referenced to the specified datum(s).  VERDAT must not be encoded on an object unless at least one of the above attributes is also encoded on that object. 
The default value for the entire data set must be given in the “Vertical Datum” [VDAT] subfield of the “Data Set Parameter” [DSPM] field.

If the vertical datum for an area is different to the value given in the VDAT subfield for the data set, it must be encoded using M_VDAT.  The areas covered by these meta objects must not overlap.
Meta object:

Vertical datum (M_VDAT)

Attributes:

VERDAT

INFORM

NINFOM

Height contours, going across areas having different values of vertical datum, must be split at the border of these areas.
Various datums are used on paper charts and these datums are used in the same way for ENC.  For example, different datums may be used for the following:

· 
altitude of spot heights, height contours, landmarks, 

· 
elevation of lights, 

· 
vertical clearance. 

Where different vertical datums are used for the various vertical measurements, the default value given by the VDAT subfield or M_VDAT applies to the first group of the above list.  The attribute VERDAT on an individual object applies to the elevation of lights and vertical clearances and must only be populated if different to the value given by VDAT or M_VDAT.
UOC 2.1.3 Sounding Datum

 Sounding datum information is encoded using the subfield SDAT or the meta object M_SDAT, and must be constant over large areas.  The values encoded in the attributes VALSOU, DRVAL1, DRVAL2 and VALDCO, and the sounding values encoded in SOUNDG objects, are referenced to this datum. 
The default value for the entire data set must be given in the “Sounding Datum” [SDAT] subfield of the “Data Set Parameter” [DSPM] field.
If the sounding datum for an area is different to the value given in the SDAT subfield for the data set, it must be encoded using M_SDAT.  The areas covered by these meta objects must not overlap.

Meta object:

Sounding datum (M_SDAT)
Attributes:

VERDAT

INFORM

NINFOM

The use of the attribute VERDAT on individual objects related to depth (e.g. DEPARE, DEPCNT, DRGARE, OBSTRN, SOUNDG, UWTROC, WRECKS) is prohibited.
Depth contours and depth areas going across areas having different values of sounding datum must be split at the border of those areas.
9.4 Projection

Coordinates must be encoded as geographical positions (latitude, longitude).
9.5 Units

Units to be used in an ENC are :


Position : latitude and longitude in decimal degrees (converted into integer values, see below).


Depth : metres, feet.


Height : metres, feet.


Positional accuracy: metres, feet.


Distance : nautical miles and decimal miles, or metres as defined in the IHO Object Catalogue (see S-57, Appendix A ).

The default values for depth units, height units and positional accuracy units are encoded in the Units of Depth Measurement [DUNI],  Units of Height Measurement [HUNI] and Units of Positional Accuracy [PUNI] subfields in the Data Set Parameter [DSPM] field.

Latitude and longitude values are converted from decimal degrees to integers by means of the Coordinate Multiplication Factor [COMF] subfield value in the Data Set Parameter [DSPM] field. The integer values are encoded in the Coordinate in Y-axis [YCOO] subfield and the Coordinate in X-axis [XCOO] subfield. The number of decimal digits is chosen by the data producer and is valid through out the data set.

E.g. : If the producer chooses a resolution of 0.0001 (10-4), then the value of COMF is 10 000 (104).

A longitude = 34.5678 is converted into XCOO = longitude * COMF = 34.5678*10 000 = 345678.


The integer value of the converted coordinate is encoded in binary form.

Depths are converted from decimal meters to integers by means of the 3-D (Sounding) Multiplication Factor [SOMF] subfield value in the Data Set Parameter [DSPM] field. The integer values are encoded in the 3-D (Sounding) Value [VE3D] subfield. Soundings are never encoded with a resolution greater than one decimeter, so the value of SOMF must be 10 encoded in binary form.  

1.Co.29

Add the following paragraph to this clause :

"For update cell files (see clause 6.4), the ‘Data Set Parameter’ [DSPM] field is not included and, therefore, the ‘Coordinate Multiplication Factor’ [COMF] and the ‘3-D (Sounding) Multiplication Factor’ [SOMF] will not be present. In this case, the COMF and SOMF values from the original base cell file should be used." (See also  1.Cl.35)
Note: 1.Cl.35
The ‘Data Set Parameter’ [DSPM] field is not used in the ER application profile, therefore, the COMF and SOMF are not explicitly defined within an ENC update file. An ENC update file must use the same COMF as the original base cell file that they are intended to update. The SOMF is always 10.
UOC 2.1.4
Units
The depth, height and positional accuracy units in a data set must be metres.  They must be given in the “Units of Depth Measurement” [DUNI], “Units of Height Measurement” [HUNI] and “Units of Positional Accuracy” [PUNI] subfields of the “Data Set Parameter” [DSPM] field.
The use of the meta object M_UNIT is prohibited.

10 Data Quality
Need to Review S-100 part 3 for the quality elements to be included.  Also does M_QUAL and M_SREL go here?
Data quality comprises the following:

· source of data;

· accuracy of data;

· up‑to‑dateness of data.

Data quality is considered to be meta information. As such, it can be encoded at three different levels (see clause 1.3). Data quality information is considered to be application specific. Therefore, rules for encoding data quality must be defined by the relevant product specification.

UOC 2.2.3
Quality, reliability and accuracy of bathymetric data
Information about quality, reliability and accuracy of bathymetric data is given using:

·  the meta object M_QUAL for an assessment of the quality of bathymetric data,

· 
the meta object M_SREL for additional information about the survey,

· 
the attributes QUASOU, SOUACC and TECSOU on groups of soundings or individual objects,

· 
the attributes POSACC and QUAPOS on the spatial objects (see clause 2.2.4.1).

For the mariner, M_QUAL provides the most useful information.  Therefore, the use of M_QUAL is mandatory for areas containing depth data or bathymetry.
More detailed information about a survey may be given using M_SREL.  For example, in incompletely surveyed areas, lines of passage soundings may be indicated as such using a linear M_SREL object.  This information is more difficult for the mariner to interpret. Therefore, the use of M_SREL is optional.

For individual objects (wrecks, obstructions etc), or small groups of soundings, QUASOU, SOUACC and TECSOU may be used to provide additional information about quality and accuracy.
UOC 2.2.3.1
Quality of bathymetric data
The meta object M_QUAL defines areas within which uniform assessment exists for the quality of bathymetric data, and must be used to provide an assessment of the overall quality of bathymetric data to the mariner.  Areas of a cell containing depth data or bathymetry must be covered by one or more M_QUAL, which must not overlap. 
Meta object:

Quality of data (M_QUAL)

Attributes:

CATQUA

CATZOC

DRVAL1

DRVAL2 - 
the maximum depth to which the quality information applies

POSACC

SOUACC
SURSTA

SUREND

TECSOU

VERDAT
INFORM

NINFOM

Remarks:

· A CATZOC category indicates that the depths encoded within a M_QUAL area meet the minimum criteria described in the CATZOC definition table.  A CATZOC category may be further sub-divided by specifying depth and positional accuracy, and sounding technique, using the attributes POSACC, SOUACC and TECSOU, within separate M_QUAL areas.

· DRVAL1 must not be used on a M_QUAL object, unless a swept area occupies the entire M_QUAL area.

· DRVAL2 must not be used on a M_QUAL object, except to specify the maximum depth to which the CATZOC category applies.  When DRVAL2 is specified, the CATZOC category applies only to depths equal to or shoaler than DRVAL2.  No quality information is provided for depths deeper than DRVAL2.

· POSACC must not be used on a M_QUAL object, except to specify a higher positional accuracy of the depths than the CATZOC category indicates.  When DRVAL1 is specified, POSACC must not be used - there is no positional accuracy information provided for any underlying depths in this circumstance.

· SOUACC must not be used on a M_QUAL object, except to specify a higher accuracy of the depths than the CATZOC category indicates.  When DRVAL1 is specified, SOUACC refers only to the accuracy of the swept depth defined by DRVAL1 - there is no depth accuracy information provided for any underlying depths in this circumstance.

· When the M_QUAL area contains soundings of two or more different techniques, the attribute TECSOU must not be used.

· When the M_QUAL area contains data from only one survey, the date of survey, if required, must be specified using the attribute SUREND.  When the M_QUAL area contains data from two or more surveys, the date of the oldest survey, if required, must be specified using the attribute SURSTA, and the date of the most recent survey, if required, must be specified using SUREND.

· Additional quality information may be given using the meta object M_SREL.

·  Where M_QUAL areas are encoded over land, CATZOC should be set to 6 (unassessed). 

· M_QUAL may either be encoded over wet areas only, or alternatively a single M_QUAL object may be created for the whole cell over wet and dry areas.

· When M_QUAL and the meta object M_ACCY are encoded in a cell, they should not overlap.

· When both M_QUAL and M_ACCY objects are used in a cell, the area covered by these objects should equal the area of data coverage for the cell.

· POSACC on the M_QUAL applies to bathymetric data situated within the area, while QUAPOS or POSACC on the associated spatial objects, qualifies the location of the M_QUAL object itself.

10.1.1.1 2.2.3.2
Survey reliability

The survey reliability may be encoded using the meta object M_SREL.
Meta object:

Survey reliability (M_SREL)

Attributes:

QUAPOS
QUASOU
SCVAL1

SCVAL2

SDISMN

SDISMX








SURATH

SUREND

SURSTA

SURTYP

TECSOU

INFORM

NINFOM

Remarks:

· If the attributes SOUACC and TECSOU are required, they must be encoded on either the meta object M_QUAL or on individual geo objects (e.g. SOUNDG).

· If it is required to encode information to indicate the source of a survey, it must be done using the attribute SURATH on M_SREL (see clause 2.2.5.1).

· QUAPOS on the M_SREL applies to bathymetric data situated within the area, while QUAPOS or POSACC on the associated spatial objects, qualifies the location of the M_SREL object itself.

2.2.3.3 Quality of sounding

If it is required to encode the quality of sounding, it must be done using the attribute QUASOU on either the meta object M_SREL or on individual geo objects (e.g. SOUNDG).

The quality of sounding must not be encoded using QUASOU on the depth geo object, unless it is different to the value of QUASOU encoded on M_SREL (see tables 5.1 and 6.4).
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	Check for any M_SREL object having SCVAL1 and SCVAL2 encoded that the value of SCVAL1 has been set to a larger scale than SCVAL2 (i.e. attribute value for SCVAL1 is smaller than attribute value for SCVAL2).
	Logical consistency


	E

	1541
	Check that QUASOU when used on SOUNDG is not identical to the value in M_SREL.
	2.2.3.3
	E


2.2.3.4 Sounding accuracy

Sounding accuracy is encoded using the attribute CATZOC on the meta object M_QUAL.  If it is required to encode additional sounding accuracy information (see clauses 2.2.3.1 and 5.6), it must be done using the attribute SOUACC on either the meta object M_QUAL or on individual geo objects (e.g. SOUNDG).

The accuracy of sounding must not be encoded using SOUACC on the depth geo object, unless it is different to the value of SOUACC encoded on M_QUAL.

UOC 2.2.3.5 Technique of sounding measurement

If it is required to encode the technique of sounding measurement, it must be done using the attribute TECSOU on either the meta object M_QUAL or on individual geo objects (e.g. SOUNDG).

The technique of sounding measurement must not be encoded using TECSOU on the depth geo object, unless it is different to the value of TECSOU encoded on M_QUAL.  
UOC 2.2.4
Accuracy of non-bathymetric data

UOC 2.2.4.1
Quality of positions

The meta object M_ACCY may be used to provide an overall accuracy of position for all non-bathymetric features.  It must not be used to provide the accuracy of bathymetric information. 
Meta object:

Accuracy of data (M_ACCY)

Attributes:

HORACC
POSACC 
SOUACC
VERACC

INFORM

NINFOM 
The attributes QUAPOS and POSACC may be applied to any spatial object, in order to qualify the location of an object.
QUAPOS and POSACC must not be applied to the spatial object of any geo object if they are identical to the QUAPOS and POSACC values of the underlying meta object.
QUAPOS gives qualitative information, whereas POSACC gives quantitative information.

POSACC on the M_ACCY applies to non bathymetric data situated within the area, while QUAPOS or POSACC on the associated spatial objects, qualifies the location of the M_ACCY object itself.
Meta objects M_ACCY and M_QUAL should not overlap.

UOC 2.2.4.2
Horizontal accuracy
If it is required to encode the accuracy of a horizontal clearance (attribute HORCLR), it must be done using the attribute HORACC.

HORACC applies only to HORCLR.  There is no attribute to express the accuracy of the attributes HORLEN and HORWID.

UOC 2.2.4.3
Vertical accuracy
If it is required to encode the accuracy of a vertical clearance (attributes VERCLR, VERCOP, VERCSA, VERCCL), it must be done using the attribute VERACC.
If several vertical clearances are given for one object, the accuracy given must be that of the least accurate.

UOC 2.2.5.1
Source of bathymetric data

Details of the source surveys used in compilation may be encoded using the meta object M_SREL, as described in clause 2.2.3.2.
Remarks:

· If it is required to encode details of the survey authority, it must be done using the attribute SURATH, and must not be encoded using the attribute SORIND.

· If an object has a source different to that given by the underlying M_SREL, this other source should be encoded using both the attributes SORIND and SORDAT on the object, but only if this information is considered to be useful to the mariner.

UOC 2.2.5.2
Source of other data
The source of non-bathymetric information should be encoded using both the attributes SORIND and SORDAT on the individual objects, but only if this information is considered to be useful to the mariner.
11 Data Capture and Classification
The S-101 Data Capture and Classification guide shall provide the information to map real world objects into the dataset.  This Guide is located in Appendix A.   Data collected as S-101 shall conform to the data classification and capture guide.
	Item Name
	Description
	M/O
	Card
	type

	dataSource
	Identification of the kinds of data sources usable to product datasets compliant with the considering specification
	M
	1..*
	CharacterString

	productionProcess
	S-101 Data Capture and Classification Guide
	M
	1..*
	CharacterString (URL)


12 Maintenance

12.1 Introduction

Maintenance shall be defined in two parts for S-101.  Maintenance for the product specification, and maintenance for the data.

12.2 S-101 Maintenance

Incorporate S-100 Part 11 here?
12.3 Data Maintenance

	Item Name
	Description
	M/O
	Card
	type

	maintenanceAndUpdateFrequency
	Frequency with which changes and additions are made to the data product (per update scope)
	M
	1..*
	MD_MaintenanceInformation

(ISO 19115)

	dataSource
	Identification of the kinds of data sources usable to produce datasets
	M
	1..*
	LI_Source (ISO 19115)

	productionProcess
	Textual description of the production process applicable to the datasets (per scope or data source)
	M
	1..*
	LI_ProcessStep (ISO 19115)


Changes to this Standard
 are coordinated by the “Transfer Standard Maintenance and Application Development Working Group” (TSMWG) of the IHO "Committee on Hydrographic Requirements for Information Systems" (CHRIS). National hydrographic offices w1hich wish changes to be made to the standard, either to correct errors which they have identified or to enhance its applicability, must address their comments to the International Hydrographic Bureau. Other users of the Standard, for example equipment manufacturers, must address their comments to their national hydrographic office. (Addresses of IHO Member States' hydrographic offices can be found in IHO Yearbook, publication P‑05).

The International Hydrographic Bureau maintains the Standard by means of the following three documents: "Cumulative Maintenance Documents".  These maintenance docunments are distributed with the Standard and their contents are also available on the IHO Web site (http://www.iho.shom.fr).  Each maintenance document contains the following three sections:

Clarifications: Document. This section contains improvements to the wording of the Standard. These are editorial amendments which do not result in any substantive change to the Standard. The clarifications document is distributed with the Standard and its contents are also available on the IHB's Bulletin Board System (Tel: 377 93 10 81 27-28) and on the IHO Web site (http://www.iho.shom.fr).
Corrections: Document. This section contains substantive changes to the Standard to correct factual errors and make necessary or amendments to the contents of the Standard. The corrections document is distributed with the Standard and its contents are also available on the IHB's Bulletin Board System (Tel: 377 93 10 81 27-28) and on the IHO Web site (http://www.iho.shom.fr).  These changes will be only included in the next major edition (Ed 4.0) of the Standard.

Extensions: Document. This section contains extensions, or other significant changes to the Standard, which have been agreed by the appropriate IHO committee or working group and will be included in the next edition (Ed 4.0) of the standard. Note that extensions were removed from the MDs from MD07 and maintained as a separate internal document to TSMAD.  This is a working document which is only available on demand.

The only exception to this mechanism is the case where an error is found within the Standard (during the freeze period) that would affect the safety of navigation. Under this circumstance an interim  new edition (Ed 3.x) of the Standard should be produced to correct this error. No other corrections or extensions would in principle be included in such a new edition produced during the freeze period. 
Items contained in the latest Cumulative Maintenance Document will be included in the Standard at the time of its next major release. However, at the end of the freeze period it may be considered appropriate to release a limited new edition (Edition 3.x) of the Standard, containing only selected portions of the latest Cumulative Maintenance Document. 

These documents, and the associated maintenance mechanism, do not apply to the product specifications contained in Appendix B of this Standard unless a product specification explicitly states that it is to be maintained by this mechanism. The maintenance procedure for a particular product specification is described in that specification. (3.Co.1, see also 3.Cl.1 below).
3.Cl.1
The TSMAD WG, at its 3rd meeting in Monaco, October 1998, agreed that the maintenance procedure should be amended in order to make provision for a limited new edition (3.x), directly after the 4 years freeze period. It was also decided that, in order to minimize the repercussions of making substantive changes to the standard, only a limited number of changes would be implemented. Finally it was agreed that, for convenience, any future Maintenance Documents will be cumulative, i.e. they will also incorporate all previously agreed changes. It was noted that this "Maintenance" section of the standard was no longer applicable and needed revision. (See 3.Co.1).
13 Portrayal

S-101 shall also include a portrayal catalogue. 

	Item Name
	Description
	M/O
	Card
	type

	portrayalLibraryCitation
	Bibliographic reference to the portrayal library
	O
	0..1
	CI_Citation (ISO 19115)


14 Data Product format (encoding)
	formatName
	ISO 8211
	M
	1..*
	CharacterString

	version
	Version of the format (date, number, etc.)
	O
	0..1
	CharacterString

	characterSet
	Character coding standard used for the dataset (western European requirement, Greek, Turkish, Cyrillic)
	M
	1
	MD_CharacterSetCode (ISO 19115)

	specification
	Name of a subset, profile, or product specification of the format
	O
	0..1
	CharacterString

	fileStructure
	Structure of delivery file
	O
	0..1
	CharacterString


Does the revised 8211 get incorporated here?
Does the masking indicators and the direction of Area boundaries go here or in Clause 8 Data content and structure?  Need to figure out the location of the Data Structure of S-57.

15 Data Product Delivery

	Item Name
	Description
	M/O
	Card
	type

	unitsOfDelivery
	In order to facilitate the efficient processing of ENC data the geographic coverage of a given usage must be split into cells. Each cell of data must be contained in a physically separate, uniquely identified file on the transfer medium, known as a data set file (see clauses 5.4 and 5.6.3).

	O
	0..1
	CharacterString

	transferSize
	5MB

	O
	1
	>0

	mediumName
	Compact Disc, USB drive, Internet
	O
	1
	Free text

	otherDeliveryInformation
	Other information about the delivery
	O
	1
	Free text


15.1 UnitsOfDelivery

15.1.1 Cells


In order to facilitate the efficient processing of ENC data the geographic coverage of a given usage must be split into cells. Each cell of data must be contained in a physically separate, uniquely identified file on the transfer medium, known as a data set file (see clauses 5.4 and 5.6.3).

Cells must be rectangular (i.e. defined by 2 meridians and 2 parallels).

The coordinates of the borders of the cell are encoded in decimal degrees in the Catalogue Directory [CATD] field.

Each cell must be completely covered by meta  objects  of  class  M_COVR. The areas that within the cell which contains data must be indicated by a meta object M_COVR objects  with CATCOV = 1. Any other areas that do not containing data must be indicated covered by a meta object M_COVR objects with CATCOV = 2.  (1.Co.19 see also 1.Cl.26).  1.Cl.26
Clarification of the fourth paragraph - Each cell must be completely covered by meta objects of class M_COVR. The areas that contain data must be covered by M_COVR objects with CATCOV = 1. Any other areas that do not contain data must be covered by M_COVR objects with CATCOV = 2 . (See also 1.Co.19).

Cells with the same navigational purpose may overlap. However, data within the cells must not overlap. Therefore, in the area of overlap only one cell may contain data, all other cells must have a meta object M_COVR with CATCOV = 2 covering the overlap area. This rule applies even if several producers are involved.

Point or line feature objects which are at the border of the data coverage (M_COVR with CATCOV = 1) of two cells with the same navigational purpose must be part of only one cell (1.Co.20, 5.Co.6 see also 1.Cl.27 below). They are put in the south or west cell (i.e. north and east borders of the cell are part of the cell, south and west borders are not).

1.Cl.27 Clarification of the sixth paragraph - Where two cells of the same navigational purpose overlap, point or line feature objects which are at the border of the data coverage of the two cells (ie the areas covered by M_COVR objects with CATCOV = 1) must be part of only one cell. They are put in the south or west cell (i.e. north and east borders of the cell are part of the cell, south and west borders are not). (See also 1.Co.20).

When a feature object exists in several cells its geometry must be split at the cell boundaries and its complete attribute description must be repeated in each cell.
15.2 Exchange settc \l2 "5.4 Exchange set
15.2.1 Content of the exchange settc \l3 "5.4.1 Content of the exchange set

1.Cl.36
In this clause the terms ‘ASCII text format’ and ‘ASCII file’ are used to indicate that binary files (such as MS-Word or WordPerfect) must not be used. The character set (lexical level) which may be used for the contents of  these files should follow the lexical level of the attribute field in which the file is referenced
The records defined in the main part of this standard are grouped in two file types : catalogue and data set files.

An exchange set is composed of one and only one catalogue file and at least one data set file.

Text and picture files may also be included in the ENC exchange set. These files may be included in an exchange set by a data producer to provide additional information such as that normally contained in sailing directions or coastal pilots. These files must be in ASCII text format or Text files must contain only general text as defined by this standard (see S-57 Part 3, clause 2.4). Picture files must be in TIF format. Files in other formats (including application files which may be used to manipulate text or picture files) may be included in an exchange set by private agreement between the producer and the receiver. (1.Co.30).

An exchange set may also contain a README file.

Exchange set

|

|--<1>--
README file

|

|--<1>--
Catalogue file

|

|--<R>--
Data set file

|

|--<R>--
Text file

|

|--<R>--
Picture file



The README file is an optional general text ASCII file of general information.  (1.Co.31)

The catalogue file acts as the table of contents for the exchange set.

Each data set file contains data for one cell (see clause 2.2). This includes:


data set descriptive information that is specific to the data set,


 the description and location of the real-world entities.

Text and picture files do not conform to ISO/IEC 8211 and are not described in the main body of S‑57. These files are specific to this Product Specification.
15.2.2 
Volume naming
tc \l3 "5.4.2 Volume naming

An exchange set may be split across several media volumes, therefore, each media volume must be uniquely identified within the exchange set. A file must not be split across volumes. Individual volumes must conform to the following naming convention:

VSSXNN

where:

V 
is the mandatory first character.

SS
is the sequence number of the specific volume within the exchange set.

X
is the mandatory separator character.

NN
is the total number of media volumes within the exchange set.

For example, volume one of a three volume exchange set would be named V01X03.

15.2.3 
Directory structure
tc \l3 "5.4.3 Directory structure

The following directory structure is mandatory.

On each volume within an exchange set there must be a root directory called ENC_ROOT. The  catalogue file for the exchange set must be in the ENC_ROOT directory of the first volume of the exchange set. The ENC_ROOT directory of the first volume may also contain a README file, containing ASCII text. Further directories and sub-directories may be defined under the root directory on any volume in the exchange set. The following example shows an example directory structure for a MS-DOS volume:

Volume in drive A is V01X02     

Directory of A:\ENC_ROOT

.              <DIR>        09-15-96 12:40p .

..             <DIR>        09-15-96 12:40p ..

CATALOG  031         1,584  09-15-96 12:46p CATALOG.031

NL600021 000        45,584  09-15-96 12:50p NL600021.000

NL600021 001         1,095  09-15-96 12:54p NL600021.001

NL600021 002           722  09-15-96 12:54p NL600021.002

README   TXT           504  09-15-96 12:44p README.TXT

 
        5 file(s)         49,489 bytes

 
        2 dir(s)       1,405,952 bytes free

For each file in the exchange set the catalogue file must contain the name of the volume on which it is held and the full path name relative to the root directory of that volume. The full path name relative to the root directory must be encoded in the FILE subfield of the Catalogue Directory [CATD] field. The LFIL subfield of the CATD field may be used for other purposes. The full path name of the NL600021.000 file shown in the example is NL600021.000.

In the interests of efficient processing, it is recommended that a sub-directory contains no more than sixty-four files.
15.3 
Data setstc \l2 "5.5 Data sets

Four kinds of data sets may be produced :


new data set : no ENC data has previously been produced for this area and for the same navigational purpose.


update : changing some information in an existing data set.


re-issue of a data set : including all the updates applied to the original data set up to the date of the re-issue. A re-issue does not contain any new information additional to that previously issued by updates.


new edition of a data set : including new information which has not been previously distributed by updates.

Each new data set, re-issue, or new edition is called a base cell file.

A data set containing updates to one base cell file is called an update cell file.

7.Co.3
Add the following new sentence at the end of this section.

15.3.1.1.1 “The issue date (the ISDT sub-field of the DSID field) is the date from which the data can be used.”  (See also 7.Cl.1)

7.Cl.1
The issue date (the ISDT sub-field of the DSID field) should be interpreted as the date from which the data can be used. (See also 7.Co.3) 
15.4 
File naming
tc \l2 "5.6 File naming

1.Co.32

Insert the following new paragraph :

"All file names in S-57 are restricted to the limits described in ISO 9660, level 1; that is, file names may be composed of the upper case alphanumeric characters A to Z, digits 0 to 9 and the special character _ (underscore). The file name may be up to 8 characters long with an extension of 3 characters. The separator must be the character . (period). Directory names may be up to 8 characters long." (See also  1.Cl.37)
1.Cl.37  In order to conform with ISO 9660 level 1 file names must be composed of only upper case characters A to Z, digits 0 to 9 and  _ (underscore). The filename may be up to 8 characters long with an extension of 3 characters. The separator must be the character  .  (period). Directory names may be up t o 8 characters long. (See also 1.Co.32)
UOC 2.2.1
Production information
The producing authority of the ENC must be given in the cell file name and in the “Producing Agency” [AGEN] subfield of the “Data Set Identification” [DSID] field.  The use of the meta object M_PROD is prohibited.

15.4.1 README filetc \l3 "5.6.1 README file

README.TXT is the mandatory name for this file.
15.4.2 Catalogue filetc \l3 "5.6.2 Catalogue file

The catalogue file of the exchange set must be named CATALOG.EEE.

Where EEE is the edition number of S-57 used for this exchange set, i.e. 031 for this edition (3.1).

No other file may be named CATALOG.
15.4.3 Data set filestc \l3 "5.6.3 Data set files

The data set files are named according to the specifications given below :

CCPXXXXX.EEE

|
|
|
|

|
|
|
|-----
EEE
= update number

|
|
|--------------
XXXXX
= individual cell code

|
|------------------- 
P
= navigational purpose

|-----------------------
CC
= producer code

The main part forms an eight character identifier where :


the first two characters identify the producer. This list is given in Annex A to Appendix A (IHO Object Catalogue).


the third character indicates the navigational purpose (see clause 2.1).


the fourth to eighth characters are used for the cell code. This code can be used in any way by the producer to provide the unique file name. If characters other than numbers are used only uppercase letters are allowed.

A valid base cell file must be uniquely identified world wide by its name, and have the extension 000.

The extension is used for updating (see clause 5.7).

Update cell files have the same name as the original base cell file, with an extension number greater than or equal to 001. They cover the same geographical area as the base cell file to which they apply.
15.4.4  

Text and picture files
tc \l3 "5.6.4 Text and picture files

1.Cl.38
If the file is referenced from a national attribute field [NATF] encoded using lexical level 2, the file name in that attribute field must also be in lexical level 2 (two byte encoding), using only the ISO 646 (the first seven bits) subset of ISO 10646. It is up to the decoder to convert the filename to the lexical level appropriate for the receiving file system.

The text and picture files must be named according to the specifications given below :

CCXXXXXX.EEE

|
|
|

|
|
|-------
EEE
= usual extension code (.TIF and .TXT)

|
|-------------------
XXXXX
= individual file code

|------------------------
CC
= producer code

The main part forms an eight character identifier where :


the first two characters identify the producer. This list is given in Annex A of the IHO Object Catalogue (S-57, Appendix A).


the third to eighth characters can be used in any way by the producer to provide the unique file name. If characters other than numbers are used only uppercase letters are allowed.

The extension is used to identify the type of the file. It must be the usual extension for these types of files, i.e. . TXT for ASCII files and .TIF for picture files. These three characters are also indicated in the Implementation [IMPL] subfield of the Catalogue Directory [CATD] field.

Files in other formats, provided through private agreements, should follow the same general naming convention and use the appropriate file extension to indicate their format.
UOC 2.3
Textual information
The attributes INFORM, NINFOM, TXTDSC and NTXTDS should not be used when it is possible to encode the information by means of any other attribute.  However, for reasons of backward compatibility with the S-57 Object Catalogue Edition 3.0, attribute values which appear for the first time in the S-57 Object Catalogue Edition 3.1, must have their meaning described in INFORM (e.g. wellhead mark).
INFORM and NINFOM contain information as text, whereas TXTDSC and NTXTDS encode the name of an external file.

The text contained in INFORM and NINFOM is ASCII text.  Formatting characters (C0 as defined in S-57 Part 3, Annex B) are prohibited.  INFORM and NINFOM should generally be used for short notes (e.g. caution notes from paper charts), or to transfer information which cannot be encoded by other attributes, or to give more detailed information about an object.
The text files referenced by TXTDSC and NTXTDS must be ASCII files, and may contain formatted text.  These files should generally be used for longer texts (e.g. longer chart notes, tables or paragraphs from sailing directions).  It is up to the producing authority to determine the most suitable means of encoding a particular piece of text.

15.5 Updatingtc \l2 "5.7 Updating

In order to ensure that updates are incorporated into the SENC in the correct sequence without any omission, the file extension and a number of subfields in the Data Set Identification [DSID] field are used in the following way :

file extension
every new data set, re-issue or new edition must have a 000 extension. For update cell files the extension is the number of the update, ranging from 001 to 999". These numbers must be used sequentially, without omission. Number 001 is the first update after a new data set or a new edition, but not after a re-issue. The update sequence is not interrupted by a re-issue. After a re-issue, subsequent updates may be incorporated into the SENC created from this re-issue or to the SENC created from the original data and kept continuously updated.

edition number 
when a data set is initially created, the edition number 1 is assigned to it. The edition number is increased by 1 at each new edition. Where a cell is cancelled and its name is re-used at a later date, the edition number of the new cell must be one higher than the final edition number of the cell that it has replaced.  Edition number remains the same for a re-issue.  (7.Co.13 Amend the paragraph)

update number 
update number 0 is assigned to a new data set. The first update cell file associated with this new data set must have update number 1. The update number must be increased by one for each consecutive update, until a new edition is released. The new edition must have update number 0. A re-issue of a data set must have the update number of the last update applied to the data set. In the case of an update cell file the file extension is the same as the update number.

update application
this date is only used for the base cell files (i.e. new data sets, re-issue and new edition), not update cell files. All updates dated on or before this date must have been applied by the producer.

issue date
date on which the data was made available by the data producer. can be used.” (7.Co.4 - See also 7.Cl.2 below)
7.Cl.2
“Issue date“ should be interpreted as the date from which the data can be used. (TSMAD/7/7.3) (See also 7.Co.4 above)

Table 5.1 gives examples of the way to manage the file extension, the Edition Number [EDTN], the Update Number [UPDN], the Update Application Date [UADT] and the Issue Date [ISDT] subfields.
	Event
	File extension
	EDTN
	UPDN
	UADT
	ISDT

	New data set
	.000
	1
	0
	19950104
	19950104

	Update 1
	.001
	1
	1
	prohibited
	19950121

	Update 2
	.002
	1
	2
	prohibited
	19950225

	...
	
	
	
	
	

	Update 31
	.031
	1
	31
	prohibited
	19950905

	Re-issue of a data set
	.000
	1
	31
	19950905
	19950910

	Update 32
	.032
	1
	32
	prohibited
	19951023

	...
	
	
	
	
	

	Update 45
	.045
	1
	45
	prohibited
	19951112

	New edition
	.000
	2
	0
	19951201
	19951201

	Update 1 to edition 2
	.001
	2
	1
	prohibited
	19960429

	...
	
	
	
	
	

	
	
	
	
	
	
table 5.1


This example table relates to the specifications given in S-52 App 1, Guidance on Updating the Electronic Navigational Chart, in the following way:


The update information encoded in each individual cell file is called a sequential update.


The collection of the update information encoded in the update cell files which have been issued since the last new data set, the last re-issue of a data set or since the last update was applied to the SENC is called a cumulative update. In the example, the cumulative update for the new data set starts with update number 1. The cumulative update for the re-issue of a data set starts with update number 32. The cumulative update for a data set to which update number n has been applied starts with update number n+1.


The update information which has been incorporated in a re-issue of a data set is called a compilation update.

Each re-issue or new edition of a data set must have the same name as the base cell file which it replaces.

The update mechanism is described in S-57 Part 3, clause 8.

In order to delete a data set, an update cell file is created, containing only the Data Set General Information record with the Data Set Identifier [DSID] field. The Edition Number [EDTN] subfield must be set to 0. The [DSSI] field must not be included in this update message. This message is only used to cancel a base cell file. (7.Co.30, see also 7.Cl.8 below).
7.Cl.8
In order to be consistent with 4.Cl.16, the 4th last paragraph of this section should be interpreted as follows: “In order to delete a data set, an update cell file is created, containing only the Data Set General Information record with the Data Set Identifier [DSID] field. The Edition Number [EDTN] subfield must be set to 0. The [DSSI] field must not be included in this update message. This message is only used to cancel a base cell file.”  (See also 7.Co.30 above)

To inform the mariner that a new edition is available, an update cell file is may be created, containing only the Data Set General Information record with the "Data Set Identifier" [DSID] field.  The "Data Set Structure Information" [DSSI] field is not required." (4.Co.18, see also  4.Cl.16 below).  The Edition Number [EDTN] subfield must contain a value one higher than the current edition number.    (7.Cl.7 supersedes first sentence of 4.Cl.16 which stated: To inform the mariner that a new edition is available, an update cell file is created, containing only the Data Set Information record with the "Data Set Identifier" [DSID] field. The "Data Set Structure Information" [DSSI] field is not required. (See also 4.Co.18 above).

In order to modify a text, picture or application file, a new file with the same name is created.

When an object pointing to a text, picture or application file is deleted or updated so that it no longer references the file, the ECDIS software should check to see whether any other object reference the same file, before that file is deleted.

An exchange set may contain base cell files and update cell files for the same cells. Under these circumstances the update cell files must follow on in the correct sequential order from the last update applied to the base cell file.

The record version of each feature or vector record is indicated in the Record Version [RVER] subfield of the Feature Record Identifier [FRID] field or the Vector Record Identifier [VRID] field. At each update (ER) of a record, this version number is incremented by 1. For all new cells and new editions, the RVER subfield of each feature or vector record must be reset to 1.  (7.Co.14
Amend the last paragraph).
UOC 2.2.2
Up-to-dateness information
Up-to-dateness information must be given in the cell file name extension and in the “Edition Number” [EDTN], “Update Number” [UPDN], “Update Application Date” [UADT] and “Issue Date” [ISDT] subfields of the “Data Set Identification” [DSID] field.

UOC 2.6.1
Issuing updates in advance
Under certain conditions, it may be necessary for a data producer to issue update information in advance.  For example, a change in a traffic routeing system must be made public before the new situation is implemented.  Within an ER data set there is no means of indicating the date at which an update must be applied.  Therefore, when an ER data set is received by an end user, it must be applied immediately.  To avoid situations where update information would cause target data to reflect a situation that does not yet exist, the following coding rules must be followed:

a) 
If the advance update information contained in the update message involves the addition of objects to the existing data (e.g. a new lighthouse), the attribute DATSTA on the new objects must contain the date at which the update becomes active. 
b) If the advance update information contained in the update message involves the modification of existing objects (e.g. a change in a traffic routeing system), it must be treated as a deletion of the existing objects and replacement with new objects.  See a) above and c) below.

c) If the advance update information contained in the update message involves the deletion of existing objects (e.g. the removal of a buoy), the update message must set the DATEND attribute of all objects to be deleted to the date at which the update becomes active. NB. This update message does not actually delete the objects from the data set, it simply indicates that on the date held in DATEND they become obsolete.  A further update to actually delete the obsolete objects from the data set should be sent at the time that the change in the real world occurs.

d) To highlight to the mariner that the advance update information contained in an update message will take place in the future, it is recommended that a caution area object (CTNARE) be created covering the location at which the future changes will take place.  A warning note specifying, in plain language, the nature of the future change should be encoded, either in the attribute INFORM or in a file referenced by the TXTDSC attribute of the CTNARE.  The attribute DATEND on the CTNARE must be set to the date at which the change described in the update becomes active. 

Changes to DATSTA and DATEND cannot be applied to spatial objects.  Therefore, a change to the geometry of a real world object  (e.g. the relocation of a buoy) to be applied in the future can only be achieved by updating all of the feature and spatial objects involved. 
As a consequence of issuing advance information updates, more than one instance of a particular real world object could exist in the data set.

16 Additional Information

Catchall for everything else?
17 Metadata
17.1 Meta Features

8.Cl.5
Clause 3.4 is no longer consistent with the new wording in Clause 2.2.3.1 of Appendix B1 – Annex A (UOC) which was agreed by TSMAD/4. (See also 8.Co.6 below).
The maximum use must be made of meta objects to reduce the attribution on individual objects.

In a base data set (EN Application profile, see clause 6.3), some meta objects are mandatory. Each of these object classes must provide an exhaustive, non-overlapping coverage of the part of the cell containing data.  These classes are in the following list:

i.e. M_COVR
M_QUAL 
M_NSYS

(8.Co.6)

Meta object M_COVR must also cover any part of the cell that does not contain geographical data. provide an exhaustive, non-overlapping coverage of the whole cell. 
(8.Co.6)

Meta objects M_QUAL must cover any part of the cell containing depth or bathymetry. They must not overlap. 
(8.Co.6)

The meta object M_NSYS with the attribute MARSYS (to indicate the system of navigational marks) must also provide an exhaustive non-overlapping coverage of the part of the cell containing data. However, other M_NSYS objects with the attribute ORIENT (to indicate a local direction of buoyage) may overlap these objects. (2.Cl.11), (8.Co.6, see also 8.Cl.5)
17.2 Meta attributes

17.2.1 Missing attribute values

In a base data set (EN application profile), when an attribute code is present but the attribute value is missing, it means that the producer wishes to indicate that this attribute value is unknown.

In a revision data set (ER application profile), when an attribute code is present but the attribute value is missing it means:

(
that the value of this attribute is to be replaced by an unknown value if it was present in the original data set,

(
that an unknown value is to be inserted if the attribute was not present in the original data set.

In both cases the missing attribute value is encoded by the means described in S‑57 Part 3, clause 2.1.
NOTE:  There really needs to be a clarification about missing attribute values versus unknown values that are not populated, and it also needs to be clarified with having mandatory attributes be unknown.
17.3 Hierarchy of Metadata


The following table indicates :


individual attributes that supersede meta object attributes,


meta object attributes that supersede the data set subfields (see clauses 6.3.2 and 6.4.2).
	Field
	Subfield
	Meta object class
	Meta object attribute
	Geo or spatial object attribute

	DSID
	AGEN
	The use of M_PROD is prohibited
	

	DSID
	UADT
	The use of M_PROD is prohibited
	

	DSID
	ISDT
	The use of M_PROD is prohibited
	

	DSPM
	HDAT
	The use of M_HDAT is prohibited
	The use of HORDAT is prohibited

	DSPM
	VDAT
	M_VDAT
	VERDAT
	VERDAT

	DSPM
	SDAT
	M_SDAT
	VERDAT
	VERDAT        (& 1.Co.25)


1.Cl.32
In table 3.3 the entry for sounding datum (6 7th row) contradicts the statement in S-57 Appendix B.1 Annex A clause 2.1.3 that the sounding datum cannot be set for individual objects related to depth using the attribute VERDAT. Therefore table 3.3 is incorrect and the attribute VERDAT should be ignored in the final column for row 6. (See also 1.Co.25).
	DSPM
	CSCL
	M_CSCL
	CSCALE
	

	DSPM
	DUNI
	The use of M_UNIT is prohibited
	The use of DUNITS is prohibited

	DSPM
	HUNI
	The use of M_UNIT is prohibited
	The use of HUNITS is prohibited

	DSPM
	PUNI
	The use of M_UNIT is prohibited
	The use of PUNITS is prohibited

	
	
	M_ACCY (& 4.Co.15)
	HORACC (& 4.Co.15)
	HORACC (& 4.Co.15)

	
	
	M_ACCY
	POSACC
	POSACC

	
	
	M_ACCY (& 4.Co.15)
	SOUACC (& 4.Co.15)
	SOUACC (& 4.Co.15)

	
	
	M_ACCY (& 4.Co.15)
	VERACC (& 4.Co.15)
	VERACC (& 4.Co.15)


4.Cl.13
In table 3.3 the entry for M_ACCY conflicts with the statement in S-57 Appendix B.1 Annex A clause 2.2.4.1 which states that the use of HORACC, SOUACC and VERACC is prohibited. Table 3.3 is therefore incorrect. The only attribute that can be used in this context is POSACC. (See also 4.Co.15).
	
	
	M_NSYS
	MARSYS
	MARSYS

	
	
	M_NSYS
	ORIENT
	Attribute ORIENT of an individual object does not supersede the meta object attribute.

	
	
	M_QUAL
	CATZOC
	POSACC,SOUACC and TECSOU

	
	
	M_QUAL
	SOUACC
	SOUACC

	
	
	M_QUAL
	POSACC
	POSACC

	
	
	M_QUAL (7.Cl.15)
	TECSOU
	TECSOU (see 7.Co.20)

	
	
	M_SREL
	SURATH
	SORIND

	
	
	M_SREL
	SUREND
	SORDAT

	
	
	M_SREL
	SURSTA
	SORDAT

	
	
	M_SREL  (7.Cl.15)
	TECSOU
	TECSOU  (see 7.Co.20)

	
	
	
	
	
table 3.3


7.Cl.15
In the third column and last row of table 3.3; M_SREL should be interpreted as M_QUAL. (See also 7.Co.20)
When there is no meta object attribute, an individual attribute can supersede a data set subfield.

It is prohibited to use an attribute on an individual object, if this attribute has the same value as the general value defined by the meta object or the equivalent data set subfield.

It is prohibited to use a meta object, if the information given by this meta object is the same as the value given by the equivalent data set subfield.

TSMAD16-7.3








� This is referenced from the discovery metadata of products which conform to the Product Specification


� For example, required for geographic products with a specified scale range, but not applicable to a product specification for a digital pilot book.





�Need to go through S-57 definitions to determine suitablity


�Discussion needed


�From S-57


�Is this still valid?


�Does the rest of S-57 fit into this section?


�From S-57


�From S-57


�From S-57


�From S-57


�From S-57


�From S-57


�Remove


�From S-57


�From S-57


�From S-57


�S-101 should specify a resolution for consistency of encoding from producer to producer.


�Remove


�S-57 Main


�From S-57 main


�S-57


�S-57


�Richard and I had general discussion about bringing back the grid system for cell coverages, this would break the 1 to 1 raster cell scheme and clean up the irregular look to many cell schemes.


�From S-57


�From S-57


�Need to think about XML tagged formats, also video, imagery and gridded data


�More of a RENC issue, does it belong in a product spec and if it does is this still valid?


�From S-57


�There also needs to be something more strict in regards to how text files are stored in the directory as some ECDIS systems place them all in the same directory and the HO’s probably intended to have it included with just the ENC, therefore used the same names for txt files even though it might have different content from file to file.


�From S-57


�From S-57


�Up to or must be 8 characters long.  It can be interpreted differently.


�From S-57


�remove


�From S-57 – We should probably expand on what the README should contain


�S-57


�S-57


�Should clearly state it must be 8 characters and ALL CAPS and _ is allowed


�S-57


�S-57


�S-57


�S-57


�Need to remove the prohibited stuff – or the whole table


�S-57
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