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[bookmark: _Toc379188717][bookmark: _Toc381888415][bookmark: _Toc483421665]Introduction
Encoding is the translation of information from a structure, such as an internal database, into a format that can be communicated. The converse is decoding in which the transmitted information is converted into a form that can be used in the end application. Encoding establishes the interface at which data can be used.
Encoding is extremely important for S-121 Marine Limits and Boundaries because one of the primary uses of the data is in support of the legal description of States sovereign boundaries. As such MLB data must be easily readable in a judicial environment. This means that the data must be available in a human readable form. This form could be printed “charts” that can be easily viewed or it could be “lists of points” that can be easily read in printed form. Requiring a computer to assist in the reading introduces a variable that would undoubtedly be challenged in a judicial environment.  The corollary to this is that two people (i.e lawyers) reading the same document should take the same information away from it. Once you place a computing machine of any sort in between that process there is a risk that the machine alters the information however subtly. Any lawyer defending a position would immediately challenge the correctness of the computer system. While requiring a computer system to be able to read and interpret information isn’t normally a problem for text documents it’s a significant problem for geospatial data for numerous reasons. Spatial data cannot be easily visualized without tools. What this means is that there’s a need for the “submission encoding” which provides the DOALOS “List of Coordinates” be available in plain text that can be easily and directly read.
The S-121 Product Specification has defined three use cases. These document different uses of the data so they imply different encoding / decoding strategies. In summary the output formats required are:
1) Production Data – Production data represents a selection of a portion of an agency's Maritime Limit and Boundaries data holdings so that the data can be used in a different data product in a different context. An example is the extraction of official data representing the Contiguous Zone, Continental Shelf Area, Exclusive Economic Zone, and Territorial Sea for use in an Electronic Nautical Chart product. All of these zones and limits are separate objects in the S-121 Product Specification with attributes used to describe the legal source, Rights, Restrictions, Responsibilities and Parties involved. Only some of the attributes may need to be extracted for the depiction of the object in an S-101 defined ENC. This exchange may be internal to an agency or it may be between cooperating agencies. The exchange format may be a GIS system format, a custom XML format or GML. The detailed XML or GML schema will depend upon the exact content of the information required in the target product.
2) Legal Support Data – The output format required to support a legal declaration must be explicit and easy to read by non technical experts in a judicial or other similar environment and able to be used to support submission to DOALOS. The output may be verbose since only portions of it may ever be read at one time, but it needs to look closely like the information that is printed in treaties or national laws. This output must be textual so that there are no barriers to its understanding. It also needs to be simple.
XML is a form of structured text and it can be read, with some difficulty even by non-experts, so there may be situations where XML may be used in this context; however, it is not suited to be the format to be read in judicial or other formal proceedings. It is not simple and even experts get lost in all of the nested brackets, XLink references and other complexities of the XML syntax.
A structured text encoding is described in the following sub clauses that meet the requirements of being explicit and easy to read by not technical experts. 
3) General Public Release Data – The release of data to the general public will be a subset of the data holdings respecting confidentiality agreements concerning data sources and other restrictions. This dataset may be reduced in resolution, and have limited metadata. However, the use of this data may be widespread. The appropriate output format would be GML[footnoteRef:2] or map images with XML[footnoteRef:3] metadata. These formats support a Marine Spatial Data Infrastructure (MSDI). Map images with XML metadata support the widely implemented Web Mapping Service (WMS)[footnoteRef:4]. GML supports the more flexible Web Feature Service (WFS)[footnoteRef:5]. For both these outputs parallel metadata information is required to support a Discovery Service. This involved implementation of the metadata required to drive the Catalogue Service for the Web (CSW)[footnoteRef:6]. The detailed GML schema or map image plus XML schema will depend upon the detailed information that will be released and presented on a server such as an MSDI service or other public distribution service. Another avenue for public release would be the KML[footnoteRef:7] format. KML allows simple data to be overlaid on map backgrounds. This allows for very easy use of a generalized (lower resolution) of the data by the general public.  [2:  ISO 19136 Geographic information -- Geography Markup Language (GML) and OGC OpenGIS Geography Markup Language (GML) Encoding Standard version 3.2.1 OGC # 07-036]  [3:  Extensible Markup Language (XML), World Wide Web Consortium W3C < https://www.w3.org/TR/REC-xml/ >]  [4:  ISO 19128 Geographic information – Web map service interface (WMS) and OGC OpenGIS Web Map Service (WMS) Implementation Specification OGC # 06-042]  [5:  ISO 19142 Geographic information -- Geography feature service (WFSL) and OGC OpenGIS Web Feature Service 2.0 Interface Standard OGC # 09-025r2]  [6:  OGC OpenGIS OGC® Catalogue Services 3.0 OGC # 12-168r6, 12-176r7, 07-006r1]  [7:  Keyhole Markup Language (KML) OGC # 12-007r2] 

This document addresses the second Use Case of defining an explicit text format that is simple and easy to interpret in a judicial environment or to be used for submission of a “List of points” to DOALOS. The format is not limited to only points. Locations, Limits (and Boundaries) and Zones with their associated S-100 compliant geometric Points, Curves and Surfaces can be described. Support for Use Case 1 and 3 make use of existing published international standards.

[bookmark: _Toc483421666]Explicit Text Encoding Format
A structured text encoding goes back in the history of computing to the early delimited formats that were suitable for record oriented media. Such formats are simple and easily readable. In early computer systems this simple approach was necessary because of the limitations of the early systems; however, a delimited record oriented approach has an advantage because it is very easy to understand. Each piece of information forms a record and delimiters identify fields within the records. The information structure needs to be flexible and non-limiting, and the data fields need to be of variable length. Each record needs to be numbered so that fields in one record can point to other records. This is required to implement the attribution by reference which supports the Rights, Restriction and Responsibility structure inherited from ISO 19152. 
General numeric pointers may be conceptually simple but they can be difficult to follow. A naming structure is needed for labels to make the pointers easy to follow. Good practise for readability would organize the data so that relevant modifiers and attributes follow the primary record that they describe. Spatial information also needs to be explicit. Coordinates need to be described as readable numbers, and lists of coordinates need to be lists of readable numbers.
The resultant explicit text format needs to be printable with all of the information clearly available in the printed form. This means that there should be no hidden or “secret” unprintable characters. All the characters used should have a printable effect.
There are two aspects to the Explicit Text Encoding Format. The first is the description of the delimiting structure that allows records and sub records to be identified. The second is the description of the semantics of the format. This semantics is described using the Abstract Syntax Notation (ASN.1) which is a widely used method for describing a syntax that has been standardized by ISO as standard ISO 8824[footnoteRef:8]. [8:  ISO/IEC 8824-1:2015 Information technology -- Abstract Syntax Notation One (ASN.1)] 


[bookmark: _Toc483421667]Delimiting Structure
The earliest record oriented encoding format used punch cards where the length of a card was a fixed 80 characters. Data communications systems soon emerged after the era of the punch card and allowed variable length records. This required the use of a terminator to delimit the end of a record. Appendix A gives some background on why the sequence of CR (IA5[footnoteRef:9] Code 13) followed by Line Feed LF (IA5 Code 10) character combination (CR LF) became the almost universal delimiter for an unstructured character string. Other systems that support CR or LF alone generally also support the CR LF combination. The use of the CR LF unstructured character string delimiter allows the S-121 Explicit Text Format to be read by almost all text editors and directly printed. [9:  IA5 is the International Alphabet number 5 standardized as ISO standard 646 International Reference Version and as a UN International Telecommunications Union recommendation T.50. It is equivalent to the US American Standard Code for Information Interchange (ASCII) except for the currency symbol $ which may be substituted in some nations for a different currency symbol. IA5 is also the base of the UTF-8 character set used widely on the internet and the base page of Unicode (ISO 10646) multilingual character set. ] 

The intent of the S-121 Explicit Text Format is to allow any user to read, print and interpret a set of S-121 data without the need for special tools. At the minimum data can be “dumped” using a tool such as HexDump (or one of its many equivalents[footnoteRef:10]) and the actual bytes of data can be read in hexadecimal and in text. Even at this level the text can be read by non-experts. Text processing software such as the simple “Microsoft Notebook” program or a word processor such as “Microsoft Word” or equivalent can easily read text delimited by a CR LF. [10:  https://en.wikipedia.org/wiki/Hex_dump] 

The S-121 Explicit Text Format is also parsable. That means that the data can be unambiguously read by a computer program and parsed allowing for it to be decoded into the original data structure from which it was generated.
The S-121 Explicit Text Format is record oriented. A record often corresponds to a character string, but the two are not identical. The record structure is described below. Sometimes there may be more than one character string within a record since some attributes take on a character string value type and a field of text may contain “paragraphs” that each are a separate string.
Record Structure
A Record is a structured block of information. There are two types of records: Identified Records and Special Records. The structure of both types of records is the same except that an identified record includes an identifier field so that the record may be referenced. The two types of records are shown in Figure 1. An example of an identified record might be a feature such as an “Outer Limit of the Territorial Sea” object that may have a record number of, for example “Limit-439”.  An example of a special record might be a metadata record, such as the title of the particular data set. Since there is only one title the record can be uniquely identified by the Record Type Identifier of, for example, “Title”.

[image: ]
Figure 1 – Record Structure

There also needs to be a record terminator (an End of Record Marker) which is explicit and which cannot appear anywhere in the data. In addition, there is a need for a terminator for sub records.
An Identified Record needs to begin with a record number.
The Record Number is unique for each identified record in a data file. For those record types that require a unique identifier uID (as defined in ISO 19152) the Record Number serves as the uID with the namespace corresponding to the type of data record. That is the Record Number is a structured entity. The substructure of a Record Number is a namespace identifier followed by a dash character “-“ followed by a number. For example, “Zone-3” has the namespace of Zone followed by a delimiter and then a number identifying a particular zone (number 3). Figure 2 illustrates the sub structure of a Record Number.
[image: ]
Figure 2 – Record Number

The Record Type Identifier is the descriptor of the record type. There is a fixed list of record types identified in the syntax. This includes special types such as a metadata record or the End of File. If the record describes a feature instance the Record Type Identifier would describe the type of the feature. Feature types are explicitly defined for S-121 and recorded in the Feature Catalogue. For example, an Exclusive Economic Zone feature type has the name recorded in the Feature Catalogue of “Exclusive Economic Zone”. This name text string is a unique identifier of the type. It is more verbose that the 6 character alpha code “EXEZNE” or the camelCaseCode “ExclusiveEconomicZone” but it is preferable because it is easy to read in a judicial environment by non-technical experts. 
The Record Contents contain the attributes describing the record type. The attributes that are applicable are described in the syntax and are record type dependant. These attributes form sub records and the sub records need to be separated by sub record delimiters. The sub records may include references to other records using the unique identifier uID of the referenced record. For example a reference to legal sources may be to “Source-23” and to “Source-14” and a reference to the spatial geometry may be to “Curve-92, Curve-47, and Curve-17”. 
A delimiter is needed to separate the sub elements of the record structure.
The Horizontal Tab TAB (IA5 Code 09) is the record field delimiter. This delimits between the Record Number, the Record Type, and the Record Contents fields. It may also be used to delimit sub fields within the record contents. The use of the TAB delimiter as a sub record delimiter makes the S-121 format into a TAB Separated Values (TSV[footnoteRef:11]) type of file.  To enhance readability (to line-up fields when printing) the LF (IA5 Code 10) may be used together with a TAB character as a TAB LF pair. This will be treated as equivalent to a single TAB. [11:  The TSV structure is not fully standardized. To comply with Microsoft’s rules the LF character may be used within a character string and this block of text will be read into one cell in the Excel spreadsheet program. However Unix and Apple do not use LF in the same way. Nevertheless the S-121 Explicit Text Format is unambiguous and can always be parsed or printed with the same results. Best practice is to follow the Microsoft rule and use LF when necessary to separate “paragraphs” within a text string in an attribute value.] 

The end of record must be unique.
The End of Record Marker is the primary delimiter of the explicit textual data format. It is defined as the TAB (IA5 Code 09) followed by the Carriage Return CR (IA5 Code 13) followed by Line Feed LF (IA5 Code 10) character combination. The TAB CR LF character combination is unique and has a clear effect when the data is printed. Some conventional word processing tools may generate one line spacing and others may print as two lines. Both are clear and will mean the same to a human reader. 
The use of the TAB CR LF character combination as the End of Record Marker also permits the use of LF or CR or CRLF within an arbitrary text string (paragraph marker). The use of LF for this purpose is preferred since it is compatible with more text tools, although any of LF or CR or CRLF would work.
End of File
The S121 record oriented format needs an explicit unique end of file. This is shown in Figure 3. There is only one End of File per file and it needs to be easily readable text. The text string === End of File === is used. This special record consists of only a Record Type Identifier and an End of Record Marker.
 [image: ]
Figure 3 – End of File Record
Some computer systems require another terminator such as the Control Character Cntrl Z (IA5 Code 26) as used in UNIX files. Any additional terminators outside of the S-121 data file are the responsibility of the operating system managing the data. They do not affect the data syntax.
[bookmark: _Toc445695871]Other Sub Record Delimiters
In order for the fields within a record to be clear there need to be explicit sub-record delimiters. Allowing for variable length data fields requires that the delimiters be imbedded in the data. This requires some special characters and data strings to be reserved[footnoteRef:12]. These delimiters must be printable[footnoteRef:13] characters that can be seen in the text. If in the very rare case that a character string appears in the data that mimics a delimiter an escape mechanism is required to allow the rare occurrence to be expressed. [12:  This is the same mechanism used in XML, but the selection of delimiters is different.]  [13:  The ISO standard character code includes a set of unprintable delimiter's, and these have been used in a number of record oriented data formats. These unprintable "invisible" characters cannot be used here because a human reader cannot see them and would perceive that something was going on "behind in the background". Everything must be explicit in a legal environment. TAB has a visual effect and therefore can be seen.] 

The delimiters identified are:
	TAB (IA5 Code 09) 
	- Record Field Separator

	- (IA5 Code 45)
	- Record Identifier Sub-field Separator 
(used to separate the namespace from the ID number in a record identifier)

	= (IA5 Code 61) followed by an optional Space or multiple Space characters (IA5 Code 32)
	- Sub-field Separator 
(used separate the attribute type from the attribute value sub field)
The use of optional Space characters makes the data more readable. The use of at least one is recommended.

	, (IA5 Code 44) followed by an optional Space or multiple Space characters (IA5 Code 32)
	- Sub-sub-field Separator 
(used for some attributes that contain strings of values)
The use of optional Space characters makes the data more readable. The use of at least one is recommended.

	/ (IA5 Code 47) followed by an optional Space or multiple Space characters (IA5 Code 32)
	- Sub-sub-field Lat/Long Separator 
(used to for some attributes that contain Lat / Long values)
The use of optional Space characters makes the data more readable. 


The Tab character is the primary delimiter. If a Tab character must be inserted in a text string (and there is very little reason to do so) then it can be replaced by the string <TAB>.
The tab character delimits fields. In some cases there is a need to identify sub-fields. In this case the delimiter = is used. The character = would separate a sub-field header from a value. 
The character / would separate two numbers in a numeric attribute such as a Latitude and Longitude. The use of subfields is limited to certain record types as identified in the syntax. 
Some subfields, such as attributes may take on a string of attribute values. These attribute values may be separated by a sub-sub-field delimiter   ,   . 
Figure 3 shows the general record structure from Figure 1 as a text string with imbedded TAB character delimiters.
[image: ]
Figure 4 – Delimited Record
This record structure has the advantage that it can be read by common office word processing software and easily read into a spread sheet as a Tab Separated Value (TVS) file. The only variation is the allowance for Line Feed characters within the body of the record for certain types of records that contain an unstructured text field. 
To make the information more readable extraneous SPACE characters (IA5 Code 32) should be ignored except in attributes that are character strings (text). That is, two or more SPACE characters should be treated as a single SPACE character. This allows extra SPACE characters to be inserted in a file to improve readability without changing the meaning of the data.
The Record Contents may be sub-delimited by use of the TAB character. The Structure of the Record Contents consists of a string of attributes. Each attribute is defined with a unique type name followed by the sub-field delimiter = followed by an attribute value field. If an attribute type is optional in the model it can be omitted for instances of the data. If an attribute type is permitted to be repeated in the model then the attribute type name followed by the sub-field delimiter = followed by an attribute value field may be repeated.
Some attribute value fields allow for multiple values. The sub-sub-field delimiter   ,    may be used to separate these values. 
If a string of values is coordinate data, such as a string of vertices describing a curve, the Sub-sub-field Lat/Long Separator / would separate two numbers. For example a string of coordinates may be Lat1/Long1, Lat2/Long3, Lat3/Long3, …..  .
Figure 5 shows a record using delimiters and sub field delimiters.
[image: ]
Figure 5 – Delimited and Sub Delimited Record

[bookmark: _Toc483421668]Implementation Model
The S-121 Application Schema is defined as part of the Product Specification and is a UML model of all of the objects and associated attributes that are required to support Maritime Limits and Boundaries. The model is derived from both S-100 and ISO 19152 Land Domain Administrative Model. The Application Schema is hierarchical and has many classes that invoke other classes to form a logical tree of information elements. This is the way the models in S-100 and in ISO work. However, to implement the model, especially in a record oriented structure, it becomes very difficult to use such a hierarchical structure. In Appendix C an implementation model has been defined that flattens the structure so that there is only one information class to implement for each information type. Appendix C shows both the base classes of the Application Schema and the derived Implementation Classes with the implementation relationship. 
In the Implementation Model all of the attribute values have been converted to character strings. These may be general character strings or structured character strings or may take on specific code list values as character strings. Numerical values have been converted into text. Relationships between classes have been made navigable and may be implemented as pointers that reference the Record Number or the associated object. These relationships are also shown in the model in Appendix C.
[bookmark: _Toc483421669]Encoded Record Types
The following Identified Record Types have been defined. The manner in which they are used is described in the syntax of the format. These record types correspond to the instantiable types from the Implementation Model. Each type may have a different structure and has a different namespace for the Record Number.

Location Feature Type Record
Limit Feature Type Record
Zone Feature Type Record
Space Feature Type Record
Point Spatial Attribute Record
Curve Spatial Attribute Record
Surface Spatial Attribute Record
Basic Administrative Unit Information Object Record
Right Information Object Record 
Restriction Information Object Record 
Responsibility Information Object Record 
Party Group Information Object Record 
Spatial Source Information Object Record
Administrative Source Information Object Record

The encoding for these identified record identifiers is provided in table D1 in Appendix D.
The following Special Record Types have been defined. These types do not have a Record Number. Each may occur only once in a data file and their Record Type Identifier is sufficient to distinguish them.
Metadata - Title
Metadata - S-100 version
Metadata - S121 version
Metadata - S121 version date
Metadata - S121 language
Metadata - Security classification
Metadata - S121 Contact
Metadata - S121 specification URL
Metadata - S121 identifier  (“S-121”)
Metadata - S121 maintenance
End of File Record
The encoding for these special record identifiers is provided in table D2 in Appendix D.
Record Type Names and Attribute Names
The Record Type Identifier that is inserted in the record following the record number needs to be understandable by a person reading a printout of the encoded data. The object names used in the model are not appropriate since they were designed to support the modelling. This is also true for attribute names which are chosen in the model to be unique within the context of all of the other S-100 standards and ISO TC211 Geographic Information standards. That is, they are cryptic so that they work smoothly within the model and contain extra lead-in characters such as “MA_” so that they are non-interfering with all of the IHO and ISO namespaces. 
A set of encoding tables are provided in Appendix D to translate from the Record Type Identifier used in the model to a easily readable Record Type Identifier. Similarly a translation table is provided for the Special Record Type names to readable names.
The attributes built-into the feature types have cryptic unique UML names. A translation table is also provided to convert these Attribute identifiers to readable names. 
The attribute values are character strings, structured character strings or code list values expressed as character strings. The code list values for the are as described in the model.
Feature records have a feature unit name, such as Exclusive Economic Zone, that is registered in the S-100 object register and also in the Feature Catalogue for S-121. These features have a cryptic code (alpha code or camelCaseCode) which is not suitable for use in an explicit text format. The identifiers that need to be used in the explicit text format are the names of the features types. These names are also registered in the S-100 object register and also in the Feature Catalogue for S-121. These have been chosen to be unique and suitable for presentation in a legal environment. 
Registered attributes may also be used with feature records. Again these are registered in the S-100 object register and also in the Feature Catalogue for S-121, and each feature in the feature catalogue indicates which attributes may be used with it. These attributes are used in the same way as the built-in attributes with the value sub-field separated using the delimiter =.
Feature Type Record
The set of Feature Type Records allows one to express the features and attributes identified in S121 Feature Catalogue. 
There are two types of attributes for Feature Type Records. Thematic attributes are defined in the Feature Catalogue and may be used with each specific Feature Type. Built-in attributes are part of the objects that describe the components of the Application Schema and the Implementation Model. The built-in attributes are described in the Implementation Classes in Appendix C. The built-in attributes have cryptic names used in the UML model. A translation from the cryptic names to readable names is provided in Table D3 in Appendix D. 
The listed values in the Feature Catalogue provide attribute values. The Feature Catalogue is described in a separate document.
There are four types of Feature Records:
Location Feature Type Record
Limit Feature Type Record
Zone Feature Type Record
Space Feature Type Record
Each has a specific structure and defines a unique namespace for the Record Number. These are the namespace identifier followed by a dash character “-“ followed by an id number: 
Location-idNumber
Limit-idNumber
Zone-idNumber
Space-idNumber
The name of the Feature Record is taken from the Feature Concept Dictionary and Feature Catalogue )for the particular feature from the name of the feature. Name is used rather than code because the name is more human readable. The names of the MLB defined features have deliberately been made clear text so that they can appear in the explicit text format and be understood without the need for the reader to look up the meaning. For example the territorial sea object has the name “Territorial Sea” while its code is “TESARE”. The name is used in the Record Type Identifier field.
Location Feature Type Record
The Location Feature Type record has the following structure:

[image: ]
Figure 6 – Location Record
The Location record type allows the following attributes:

MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
MA_orgtype OPTIONAL,	-- Computational origin of the element: defined, densified, computed or construction  
MA_interpolationRole,	-- Computational origin of the element: defined, densified, computed or construction  
MA_pointType OPTIONAL,	-- The type of point  
TransformedLocation OPTIONAL,	-- Location of transformed point  
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
In addition the attribute types defined in the Feature Catalogue for Location Type Features may be used.
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Limit Feature Type Record
The Limit Feature Type record has a similar structure. The difference is in the namespace for the Record Number field, the Record Type Identifier which is taken from the set of Limit type features in the Feature Catalogue and the list of allowable attributes.

[image: ]
Figure 7 – Limit Record
The Limit record type allows the following attributes:

 MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
 MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
 MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
 MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
 MA_arctyp OPTIONAL,	-- Type of computation used to define an arc (line) geodesic or loxodrome
 beginLifespanVersion,	-- Start time of a specific instance version 
 endLifespanVersion OPTIONAL,	-- End time of a specific instance version 

In addition the attribute types defined in the Feature Catalogue for Limit Type Features may be used.
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.

Zone Feature Type Record
The Zone Feature Type record also has a similar structure. The difference is in the namespace for the Record Number field which is Zone, the Record Type Identifier which is taken from the set of Zone type features in the Feature Catalogue and the list of allowable attributes.

[image: ]
Figure 8 – Zone Record
The Zone record type allows the following attributes:

MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
MA_verdom OPTIONAL,	-- Category of vertical domain of the object delimited.
SEQUENCE OF {MA_areaSize} OPTIONAL,	-- The area value is represented as a character string value in a Unit of Measure.
MA_areaType OPTIONAL,	-- Area type: official area, non-official area, calculated area, surveyed area
MA_referencePoint OPTIONAL,	-- The coordinates of a point inside the spatial unit
MA_surfaceRelation OPTIONAL,	-- Relationship to surface
MA_UnitOfMeasure OPTIONAL,	-- Units used to describe area size
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 

In addition the attribute types defined in the Feature Catalogue for Zone Type Features may be used.
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.

Space Feature Type Record
The Space Feature Type record differs in that there are no Space defined records in the Feature Catalogue. However, the record structure similar. The difference is in the namespace for the Record Number field which is Space, the Record Type Identifier is from Space records constructed using the generic Space feature type from the Feature Catalogue. 
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Figure 9 – Space Record
The Space record type allows the following attributes:

MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
MA_verdom OPTIONAL,	-- Category of vertical domain of the object delimited.
MA_referencePoint OPTIONAL,	-- The coordinates of a point inside the spatial unit
SEQUENCE OF {MA_volumeSize} OPTIONAL,	-- The volume size value is represented as a character string value in a Unit of Measure.
MA_UnitOfMeasure OPTIONAL,	-- Units used to describe volume size
MA_volumeType OPTIONAL,	-- Volume type: official volume, non-official volume, calculated volume, surveyed volume
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
In addition the attribute created for use with the generic Space record may be used.
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.

Geometry Type Records
The set of Geometry Type Records describes the geometry associated with the Feature Records in terms of the Geometry types defined in S-100. These types are:
· Point,
· Curve
· Surface 
The point describes a Latitude / Longitude direct position. Other attributes describe the characteristics of the point. Latitude and Longitude may be described in either decimal degrees or in Degrees, Minutes and Seconds.
The Curve consists of a set of vertices that are also Latitude / Longitude direct positions. 
The Point direct positions and the vertices are the only actual geometric values expressed. The rest of the geometry is defined through feature to feature relations that allow a limit defined by a curve to be bound by a location defined by a point. A zone is bounded by a set of limits described by curves. A Space is defined by a zone described by a surface with an attribute of height. This is expressed as a point and a distance (elevation). 
The Point, Curve and Surface objects each have attributes inherited from S100 and S121 Spatial attribute type. One important attribute is locationByText. This allows a textual description of a spatial object. For example one boundary may not be well known so the limits bounding a zone may be several detailed geometric sets of vertices represented by limits and one limit represented by a textual description that allows closure of the surface without obliging one to specify geometric information where it is not known or not officially established. 
The built-in attributes are described in the Implementation Classes in Appendix C. The built-in attributes have cryptic names used in the UML model. A translation from the cryptic names to readable names is provided in Table D3 in Appendix D. 
Point Type Record
The Point Type is illustrated in Figure 10. It differs from the other Identified records in that the Record Type Identifier is not used. 
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Figure 10 – Point Record
The Point record type allows the following attributes:

MA_PointGeometry,	-- Lat / Long of a Direct Position. 
MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 

Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model. For Geometry type records this is a relationship to SpatialSource.

Curve Type Record
The Curve Record Type is illustrated in Figure 11. Similarly to the Point record the Record Type Identifier is not used. 
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Figure 11 – Curve Record
The Curve record type allows the following attributes:

MA_CurveGeometry,	-- A set of vertices( Lat / Long Direct Position) or an Arc by Centre Point or a Circle By Centre Point. 
MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model. For Geometry type records this is a relationship to SpatialSource.

Surface Type Record
The Surface Record Type is illustrated in Figure 12. The Record Type Identifier is not used. A Surface is defined by the Curves corresponding to Limits that bound it. This is expressed through the feature to feature relationships between the Zone and Limit features. The Surface Record only carries attributes about the surface.   
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Figure 12 – Surface Record
The Surface record type allows the following attributes:

MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model. For Geometry type records this is a relationship to SpatialSource.

Volume Type Record
The Volume Record Type is illustrated in Figure 13. The Record Type Identifier is not used. A Volume is defined by a Surface corresponding to a Zone with a vertical extent. The height is expressed by a point and a distance. The Volume Record describes a position and a vertical extent distance at that point.   
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Figure 13 – Volume Record
The Volume record type allows the following attributes:

MA_verticalPosition,	-- Start level for vertical extent
MA_verticalExtent,	-- Describes Vertical extent of space
MA_UnitOfMeasure OPTIONAL,	-- Describes Unit of measure of the vertical extent
MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model. For Geometry type records this is a relationship to SpatialSource.

[bookmark: _Ref445685127]Information Object Record
The object structure for legal objects derived from ISO 19152 makes use of the Information Objects from S-100. The record structure is that of an Identified Record since  Information Object records may be identified. Information Object types are included in the Feature Catalogue. The field Record Type is populated by the Name field from the Feature Catalogue entry. This is a human readable field.   
BAUnit Type Record
The Basic Administrative Unit is an information object to “which (one or more) unique and homogeneous rights, responsibilities or restrictions are associated”. It is an information object since it does not directly take on spatial attributes. The Basic Administrative Unit Record Type is illustrated in Figure 14. The Record Type Identifier is “Administrative Unit” from the Name field in the Feature Catalogue entry for BAUnit.   
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Figure 14 – BAUnit Record
The BAUnit record type allows the following attributes:

MA_BAtype,	-- the use type of a BAUnit: SovereigntyUnit, SoverignRightsUnit, JointDevelopmentUnit, OtherRegulatoryUnit 
MA_Context OPTIONAL,	-- allows the context for an instance of a BAUnit to be described.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 

In addition the attribute types defined in the Feature Catalogue for the BAUnit Type Features may be used.
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Right Type Record
The S121_Right is an action, activity or class of actions that a system participant may perform on or using an associated resource. It is an information object since it does not directly take on spatial attributes. The Right Record Type is illustrated in Figure 15. The Record Type Identifier is “Administrative Right” from the Name field in the Feature Catalogue entry for S121_Right.   
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Figure 15 – Administrative Right Record
The Right record type allows the following attributes:

MA_RightType,	-- the type of the right: sovereignty, sovereignRight, accessRight, harvestRight, easementRight 
MA_RRRdescription OPTIONAL,	-- description regarding the right.
MA_share OPTIONAL,	-- share of an instance of a right
MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 

Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Restriction Type Record
The S121_Right is a formal or informal entitlement to refrain from doing something.. It is an information object since it does not directly take on spatial attributes. The Restriction Record Type is illustrated in Figure 16. The Record Type Identifier is “Administrative Restriction” from the Name field in the Feature Catalogue entry.   
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Figure 16 – Administrative Restriction Record
The Restriction record type allows the following attributes:

MA_partyRequired,	-- indicates whether a party is required for the registration of the restriction in the association to Party
MA_RestrictionType,	-- the type of the Restriction: timeBasedRestriction, passageRestriction, accessRestriction, useRestriction, jurisdictionRestriction, resourceRestriction 
MA_RRRdescription OPTIONAL,	-- description regarding the right, restriction or responsibility.
MA_share OPTIONAL,	-- share of an instance of a right
MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Responsibility Type Record
The S121_Responsibility is a formal or informal obligation to do something. It is an information object since it does not directly take on spatial attributes. The Responsibility Record Type is illustrated in Figure 17. The Record Type Identifier is “Administrative Responsibility” from the Name field in the Feature Catalogue entry 
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Figure 17 – Administrative Responsibility Record
The Responsibility record type allows the following attributes:

MA_ResponsibilityType,	-- the type of the responsibility: maintenanceResponsibility
MA_RRRdescription OPTIONAL,	-- description regarding the right, restriction or responsibility.
MA_share OPTIONAL,	-- share of an instance of a right
MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Party Type Record
The S121_Party is a person or organisation that plays a role in a rights transaction. The Party Record Type is illustrated in Figure 18. The Record Type Identifier is “Party” from the Name field in the Feature Catalogue entry 

[image: ]
Figure 18 – Party Record
The Party record type allows the following attributes:


exPID,	-- the identifier of the party in an external registration 
MA_PartyRole OPTIONAL,	-- the role of the party
MA_partyType,	-- the type of the party
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Group Party Type Record
The S121_GroupParty is any number of parties, forming together a distinct entity, with each party registered. The Group Party Record Type is illustrated in Figure 19. The Record Type Identifier is “Group Party” from the Name field in the Feature Catalogue entry 
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Figure 19 – Group Party Record
The Group Party record type allows the following attributes:


MA_groupPartyType,	-- the type of the group party: agreement, association
exPID,	-- the identifier of the party in an external registration 
MA_PartyRole OPTIONAL,	-- the role of the party
MA_partyType,	-- the type of the party
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Spatial Source Type Record
The S121_SpatialSource provides documentation of the source spatial Attributes of the referenced information. The S121_Spatial Source Implementation Object aggregates all of the attributes from the S121_SpatialSource structure in one class. The Spatial Source Record Type is illustrated in Figure 20. The Record Type Identifier is “Spatial Source” from the Name field in the Feature Catalogue entry 
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Figure 20 – Spatial Source Record
The Spatial Source record type allows the following attributes:

MA_SpatialSourceType OPTIONAL,	-- The type of spatial source document
SEQUENCE OF {MA_SourceORlinkageURL} OPTIONAL,	-- Location for online access
SEQUENCE OF {MA_SourceORprotocol OPTIONAL,	-- Online Resource Protocol
SEQUENCE OF {MA_SourceORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
MA_SourceORname OPTIONAL,	-- Name of the resource
MA_SourceORdescription OPTIONAL,	-- Description of what the resource is/does
MA_SourceORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
MA_RegistryNumber OPTIONAL,	-- Unique official identifier of the record in a registry
MA_lifeSpanStamp OPTIONAL,	-- The moment that the event represented by the instance of LA_Source is further processed in the LA system
MA_acceptance OPTIONAL,	-- The date of force of law of the source by an authority
MA_maintype OPTIONAL,	-- The physical type of document
MA_availabilityStatus OPTIONAL,	-- The availability status of document
MA_submission OPTIONAL,	-- The date of submission of the source by a party
MA_recordation OPTIONAL,	-- The date of registration (recordation) of the source by registering authority
MA_RPindividualName OPTIONAL,	-- Name of the responsible individual
MA_RPcontactORlinkageURL OPTIONAL,	-- Responsible party location for online access
MA_RPcontactORprotocol OPTIONAL,	-- Responsible party connection protocol to be used
MA_RPcontactORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
MA_RPcontactORname OPTIONAL,	-- Name of resource
MA_RPcontactORdescription OPTIONAL,	-- Description of what the resource is/does
MA_RPcontactORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
MA_RPorganizationName OPTIONAL,	-- Name of the responsible organization
MA_RPpositionName OPTIONAL,	-- Position of the responsible person
MA_RPcontactPhone OPTIONAL,	-- Telephone numbers at which the organisation or individual may be contacted
MA_RProle OPTIONAL,	-- Function performed by the responsible party
MA_RPcontactAddressCountry OPTIONAL,	-- Country of the physical address
MA_RPcontactAddressDeliveryPoint OPTIONAL,	-- Address line for the physical address (Street name, box number, suite)
MA_RPcontactAddressCity OPTIONAL,	-- City of the physical address
MA_RPcontactElectronicMailAddress OPTIONAL,	-- Electronic Mail address
MA_RPcontactAddressAdministrativeArea OPTIONAL,	-- State, province of the physical address
MA_RPcontactAddressPostalCode OPTIONAL,	-- Postal Code for the physical address
SEQUENCE OF{DQnameOfMeasure} OPTIONAL,	-- Data Quality name of measure
DQmeasureIdentification OPTIONAL,	-- Data Quality measure identification
DQmeasureDescription OPTIONAL,	-- Data Quality measure description
DQevaluationMethodType OPTIONAL,	-- Data Quality evaluation method type
DQevaluationMethodDescription OPTIONAL,	-- Data Quality evaluation method description
DQevaluationProcedure OPTIONAL,	-- Data Quality evaluation method type
SEQUENCE OF {DQdateTime} OPTIONAL,	-- Data Quality reference date
SEQUENCE OF {DQresult},	-- Data Quality result
MA_ExternalArchiveAcceptance OPTIONAL,	-- The date of force of law of the source by the authority
MA_ExternalArchiveData OPTIONAL,	-- The content of the source
MA_ExternalArchiveExtraction OPTIONAL,	-- Date of retrieval of information from an external archive
MA_ExternalArchiveRecordation OPTIONAL,	-- Date information was recorded in an external archive
MA_ExternalArchive_sID OPTIONAL,	-- Identifier of the external archive
MA_ExternalArchiveSubmission OPTIONAL,	-- Date of submission of information in an external archive by a party

MA_groupPartyType,	-- the type of the group party: agreement, association
exPID,	-- the identifier of the party in an external registration 
MA_PartyRole OPTIONAL,	-- the role of the party
MA_partyType,	-- the type of the party
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
Administrative Source Type Record
The S121_AdministrativeSource is a source with the administrative description (where applicable) of the parties involved, the rights, restrictions and responsibilities created and the basic administrative units affected. The S121_Admiministrative Source Implementation Object aggregates all of the attributes from the S121_AdministrativeSource structure in one class. The Administrative Source Record Type is illustrated in Figure 21. The Record Type Identifier is “Administrative Source” from the Name field in the Feature Catalogue entry 
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Figure 21 – Administrative Source Record
The Administrative Source record type allows the following attributes:

MA_AdministrativeSourceType OPTIONAL,	-- The type of administrative source document
SEQUENCE OF {MA_SourceORlinkageURL} OPTIONAL,	-- Location for online access
SEQUENCE OF {MA_SourceORprotocol OPTIONAL,	-- Online Resource Protocol
SEQUENCE OF {MA_SourceORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
MA_SourceORname OPTIONAL,	-- Name of the resource
MA_SourceORdescription OPTIONAL,	-- Description of what the resource is/does
MA_SourceORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
MA_RegistryNumber OPTIONAL,	-- Unique official identifier of the record in a registry
MA_lifeSpanStamp OPTIONAL,	-- The moment that the event represented by the instance of LA_Source is further processed in the LA system
MA_acceptance OPTIONAL,	-- The date of force of law of the source by an authority
MA_maintype OPTIONAL,	-- The physical type of document
MA_availabilityStatus OPTIONAL,	-- The availability status of document
MA_submission OPTIONAL,	-- The date of submission of the source by a party
MA_recordation OPTIONAL,	-- The date of registration (recordation) of the source by registering authority
MA_RPindividualName OPTIONAL,	-- Name of the responsible individual
MA_RPcontactORlinkageURL OPTIONAL,	-- Responsible party location for online access
MA_RPcontactORprotocol OPTIONAL,	-- Responsible party connection protocol to be used
MA_RPcontactORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
MA_RPcontactORname OPTIONAL,	-- Name of resource
MA_RPcontactORdescription OPTIONAL,	-- Description of what the resource is/does
MA_RPcontactORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
MA_RPorganizationName OPTIONAL,	-- Name of the responsible organization
MA_RPpositionName OPTIONAL,	-- Position of the responsible person
MA_RPcontactPhone OPTIONAL,	-- Telephone numbers at which the organisation or individual may be contacted
MA_RProle OPTIONAL,	-- Function performed by the responsible party
MA_RPcontactAddressCountry OPTIONAL,	-- Country of the physical address
MA_RPcontactAddressDeliveryPoint OPTIONAL,	-- Address line for the physical address (Street name, box number, suite)
MA_RPcontactAddressCity OPTIONAL,	-- City of the physical address
MA_RPcontactElectronicMailAddress OPTIONAL,	-- Electronic Mail address
MA_RPcontactAddressAdministrativeArea OPTIONAL,	-- State, province of the physical address
MA_RPcontactAddressPostalCode OPTIONAL,	-- Postal Code for the physical address
SEQUENCE OF{DQnameOfMeasure} OPTIONAL,	-- Data Quality name of measure
DQmeasureIdentification OPTIONAL,	-- Data Quality measure identification
DQmeasureDescription OPTIONAL,	-- Data Quality measure description
DQevaluationMethodType OPTIONAL,	-- Data Quality evaluation method type
DQevaluationMethodDescription OPTIONAL,	-- Data Quality evaluation method description
DQevaluationProcedure OPTIONAL,	-- Data Quality evaluation method type
SEQUENCE OF {DQdateTime} OPTIONAL,	-- Data Quality reference date
SEQUENCE OF {DQresult},	-- Data Quality result
MA_ExternalArchiveAcceptance OPTIONAL,	-- The date of force of law of the source by the authority
MA_ExternalArchiveData OPTIONAL,	-- The content of the source
MA_ExternalArchiveExtraction OPTIONAL,	-- Date of retrieval of information from an external archive
MA_ExternalArchiveRecordation OPTIONAL,	-- Date information was recorded in an external archive
MA_ExternalArchive_sID OPTIONAL,	-- Identifier of the external archive
MA_ExternalArchiveSubmission OPTIONAL,	-- Date of submission of information in an external archive by a party

MA_groupPartyType,	-- the type of the group party: agreement, association
exPID,	-- the identifier of the party in an external registration 
MA_PartyRole OPTIONAL,	-- the role of the party
MA_partyType,	-- the type of the party
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
Also additional attributes are used to represent the relations between a record and other identified records. These attributes are described in the relationship model.
[bookmark: _Toc483421670]References Between Objects
References may occur between Information Object Records implementing the Rights, Restriction, Responsibility and Party structure and with Feature Object Records. These references make use of the ID on the record types. The references are treated as another attribute with the attribute type defined by the role identified for the relation. These relations are given in the model such as is illustrated in Figure C2 and C3. An example would be a Right record referencing an associated Administrative Source record by the rightSource relation. 
The list of relation attributes are:
Right - 	-- Reference from Information Object Records of type S121_BAUnit to S121_Right.
Restriction - 	-- Reference from Information Object Records of type S121_BAUnit to S121_Restriction .
Responsibility - 	-- Reference from Information Object Records of type S121_BAUnit to S121_Responsibility .
BAUnit As Party -	-- Reference from Information Object Records of type S121_Party Record to S121_Party.
Members	-- Reference from Information Object Records of type S121_GroupParty to S121_Party.
Members	-- Reference from Information Object Records of type S121_GroupParty to S121_Party.
Zone Admin Attribute	-- Reference from Information Object Records of type Zone to S121_BAUnit.
Space Admin Attribute	-- Reference from Information Object Records of type Space to S121_BAUnit..
Spatial Point	-- Reference from Information Object Records of type Location to S121_Point.
Spatial Curve	-- Reference from Information Object Records of type Curve to S121_Curve.
Spatial Zone	-- Reference from Information Object Records of type Zone to S121_Surface.
Spatial Space	-- Reference from Information Object Records of type Space to S121_Volume.
Points	-- Reference from Information Object Records of type Limit to Points
Minus Boundary	-- Reference from Information Object Records of type Zone to Limit
Plus Boundary	-- Reference from Information Object Records of type Zone to Limit
Vertical Extent	-- Reference from Information Object Records of type Space to Zone
Relation BAUnit	-- Reference from Information Object Records of type BAUnit to BAUnit
These relations are added to the attributes of a particular object.
Source and Spatial Source
Every object may include a reference source. For Right, Restriction, Responsibility and Party objects this is done through the S121_AdministrativeSource information object. For the S121_FeatureUnit and its subtypes and for S121_SpatialAttributeType and its subtypes this is done through a reference to S121_SpatialSource. These attributes are also added to the associated objects. 
The list of relation attributes pertaining to source are:
Unit Source- 	-- Reference from Information Object Records of type S121_BAUnit to S121_AdministrativeSource .
Conveyancer Source 	-- Reference from Information Object Records of type S121_Party to S121_AdministrativeSource
Right Source 	-- Reference from Information Object Records of type S121_Right to S121_AdministrativeSource
Right Source 	-- Reference from Information Object Records of type S121_Right to S121_AdministrativeSource
Responsibility Source 	-- Reference from Information Object Records of type S121_Responsibility to S121_AdministrativeSource
Restriction Source 	-- Reference from Information Object Records of type S121_Restriction to S121_AdministrativeSource
Feature Unit Source	-- Reference from Information Object Records of type S121_FeatureUnit to S121_SpatialSource.
Location Unit Source	-- Reference from Information Object Records of type Location to S121_SpatialSource.
Limit Unit Source	-- Reference from Information Object Records of type Limit to S121_SpatialSource.
Zone Unit Source	-- Reference from Information Object Records of type Zone to S121_SpatialSource.
Space Unit Source	-- Reference from Information Object Records of type Space to S121_SpatialSource.
Spatial Attribute Source	-- Reference from Information Object Records of type S121_SpatialAttributeType to S121_SpatialSource.
Point Source	-- Reference from Information Object Records of type S121_Point to S121_SpatialSource.
Curve Source	-- Reference from Information Object Records of type S121_Curve to S121_SpatialSource.
Surface Source	-- Reference from Information Object Records of type S121_Surface to S121_SpatialSource.
Volume Source	-- Reference from Information Object Records of type S121_Volume to S121_SpatialSource.
Composite Object Spatial Source	-- Reference from Information Object Records of type S121_Composite to S121_SpatialSource.
Versioned Objects
All of the S-121 objects may be versioned. Versioning is simply another attribute, defined in the feature catalogue as an attribute that can be used with any object. There are two versioning attributes:
beginLifespanVersion,	-- Start time of a specific instance version 
endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
The attribute “beginLifespanVersion” is optional. When it is missing it means that the associated object is currently valid.
The current version of the S121 makes the attribute “beginLifespanVersion” mandatory. This means it appears in all records. This is the way the attribute is handled in ISO 19152. This is the appropriate approach in a database where every record may be different, but maybe not in a dataset. Making this attribute mandatory may be an unacceptable overhead in that it makes the data more verbose and may also reduce readability by presenting the same information over and over again. A potential alternative is to establish a default begin date in the metadata and make the attribute optional.
[bookmark: _Toc483421671]Examples
The use of explicit text records with tab delimiters will make the data very readable. The following are a few simple examples of some records.
Example Simple Boundary Points
The following is an example simple dataset consisting of only two control points. The lead-in metadata for the example dataset has not been included. This example contains only two types of records:
· Location Feature Type Record
· Point Spatial Attribute Record
Note that since there are no zone or space objects there are no administrative objects.
Location-1	Baseline Point	Computational origin = defined	
Feature context = East end of baseline	
Releasability= official	
Beginning of validity=2017:01:01	
Spatial Point= Point-1	

Location-2	Baseline Point	Computational origin = defined	
Feature context = West end of baseline	
Releasability= official	
Beginning of validity= 2009:06:01	
Spatial Point = Point-2	

Point-1		Position= 52°15′30″N/55°32′58″W	
Coordinate Reference System= WGS84	
Beginning of validity = 2017:01:01	

Point-2		Position= 52°26′37″N/55°37′40″W	
Coordinate Reference System= WGS84	
Beginning of validity = 2009:06:01	

=== End of File === 	


Example Territorial Sea
The following is an example simple dataset consisting of only the Territorial Sea Zone bounded by the Outer Limit of the Territorial Sea. The other boundaries of the Territorial Sea are described as Location By Text since they are not explicitly given. The landward limit is simply described as the coast. A minimum of lead-in metadata is included.
Title	Example Data Set	

Language	English	

Security Classification	Unclassified	

Zone-1	Territorial Sea	Vertical Domain=	water_surface, water_column, seabed_surface, subsoil
Feature usage=	MLB
Releasability= official	
Beginning of validity= 1840	
Spatial Surface= Surface-1	
Plus Boundary= Limit-1, Limit-2	

Surface-1		Coordinate Reference System= WGS84	
Beginning of validity = 1840:06
Surface Source=Source-1	

Source-1	Spatial Source	Spatial source type = historical document	
Source name = Based on work by Sir John Franklin	
Source acceptance date = 1840:06:01	
Responsible party organization name = Library and Archive Canada	
Source online locator = http://www.archivescanada.ca/	
Beginning of validity=1931:12:11	

Limit-1	Outer Limit of the Territorial Sea 	
Feature usage = MLB	
Feature context = Feature context = Calculated from historical survey	
Releasability= internal use	
Beginning of validity=1931:12:11	
Spatial Curve= Curve-1	

Limit-2	Limit 	Feature usage = MLB	
Feature context= Generic closing limit 	
Releasability= internal use	
Spatial Curve= Curve-2	

Curve-1		Line	lat1/long1, lat2/long2, lat3, long3, ….	
Coordinate Reference System= WGS84	
Beginning of validity = 1931:12:11	

Curve-2		Location by text= closing line including the coastline and adjacent sides	
Beginning of validity = 1931:12:11	

=== End of File === 	





Appendix  A. [bookmark: _Toc483421672]The Carriage Return / Line Feed Delimiter
(Informative)
Record oriented communications systems have used the CR LF combination – Carriage Return CR (IA5 Code 13) followed by Line Feed LF (IA5 Code 10) since the earliest days of computing. The combination derives from the Model 33 Teletype machines that were used as the terminals on early computers. Since these terminals were physical printers there was need for time for the print carriage to return to the beginning of the line before it was possible to print the next line. The Teletype machine took up to 200 milliseconds to move the carriage back to the beginning of the line. At the print rate of 10 characters per second the combination CR followed by LF returned the carriage and moved to the next line within the time window.
All of the early computer systems adopted CR LF as the delimiter for a character string. Later when computer output was on video displayed some of the computer systems changed for efficiency. There is only a need for a single character to delimit the end of a character string or line. In those days storage space was precious.
Unfortunately all computer companies have not been consistent. Microsoft uses the CR LF combination – Carriage Return CR (IA5 Code 13) followed by Line Feed LF (IA5 Code 10). Apple used CR alone, and Unix (and recent Apple systems) use LF alone.  Most text processors accept either CR or LF or the combination CR LF.
This confusion remains to this day where some data is delimited with CR and other with LF. The CR LF combination seems to be read and interpreted by all systems. Therefore S-121 should use CR LF as a character string delimiter; however, one should expect that some display systems may print two blank lines between character strings rather than one. This does not affect the readability.
A second issue is that some attribute types allow unstructured text which may include the CR and / or LF character within the text[footnoteRef:14]. This needs to be allowed. A character string is not necessarily a record. An unstructured text string may contain several substrings (paragraphs) that may be terminated by a CR or LF or CR LF.  [14:  This issue is common in many commercial software packages where it is difficult to include more than one line of text in, for example, a cell in a spread sheet. ] 

To address the need to have a unique end of record delimiter that has a clear printable visible effect that works in all environments a string or multiple characters has been selected. 
The end of record delimiter would therefore be (IA5 Codes 09, 13, 10) TAB CR LF. The visual effect would be one (or occasionally 2) line spaces. The terminating TAB would not be seen. 




Appendix  B. [bookmark: _Toc483421673]Abstract Syntax Notation
(Informative)
B.1 [bookmark: _Toc482726395][bookmark: _Toc483214323][bookmark: _Toc483336206][bookmark: _Toc483338907][bookmark: _Toc483421674]Introduction 
The ISO 8824 Abstract Syntax Notation (ASN.1) is a meta language used to describe a data interchange format in a context-independent manner. ASN.1 itself is similar to the compiler description languages used in computer science to define programming languages. In fact the structure is similar to a programming language and a particular data file is analogous to a particular program written in the language. Like a language, the definition of a data file makes use of only those words in the language which apply in a given situation. Words, or statements composed of sequences of words, may be used as often as needed, in accordance with the syntactic rules of ASN.1 and the information model being encoded. 
A number of basic data types make up the "vocabulary" of the "language". A complete description of the Abstract Syntax Notation would take some space to present. However in this document only a subset of the ASN commands need be used. This subset is identified below: 

-  Assignment  
-  CHOICE
-  SEQUENCE
-  SEQUENCE OF
-  SET
-  SET OF
-  MACRO
Quite complex data types can be described. This is accomplished by defining a small number of simple data types. The complete range of values of these simple data types may be defined, and then the manner of combining these simple data types into the more complex data types are specified. A data type defined in this manner may be assigned a tag so that it may be identified in the communication or otherwise distinguished. These tagged elements correspond to the classes in the UML model. Encoding rules described separately from the syntax of the data format define the manner in which the data types are encoded and delimited. There are several sets of encoding rules established by ISO for direct use with ASN.1. A set of binary encoding rules are described in ISO 8825; however, the syntax notation is not locked to any one particular set of encoding rules and any of the encoding rules described in the annexes of this document may be used to represent data corresponding to the syntax described.
B.2 [bookmark: _Toc482726396][bookmark: _Toc483214324][bookmark: _Toc483336207][bookmark: _Toc483338908][bookmark: _Toc483421675]Syntactic Structure 
The Abstract Syntax Notation defines a communications format in terms of a syntactic tree. At the highest level the entire data set which is interchanged is described as a sequence of sub-sections. These sub-sections are then broken down into their component elements and so on, until each of the primitive data elements is identified. Each data element has a particular data type such as a basic text string, an integer etc. When data is communicated it is in terms of the syntactic tree. Many branches of the syntactic tree may be optional. When encoding using a tag oriented encoding technique such as ISO 8825 or XML the data stream is parsed by the receiving device and matched to the elements of the syntactic tree. In a tag oriented exchange formats, it is not necessary to pad the communications with null fields to accommodate information fields which are not used. The tag numbers associated with data elements allow the parser to skip over sections of the syntactic tree, so that only the relevant information need be communicated. This approach also allows for recursive definitions, so that there is no limit to the number or length of parameter data.
The S-121 Explicit Text Format is a tag oriented encoding. The tags are the Record Type Identifiers at the beginning of each record. Each record is terminated. In the S-121 Explicit Text Format each record is separate so there is no need for recursive structures.
B.2.1 [bookmark: _Toc482726397][bookmark: _Toc483214325][bookmark: _Toc483336208][bookmark: _Toc483338909][bookmark: _Toc483421676]Assignment 
Branches of the syntactic tree are defined in terms of expressions in the Abstract Syntax Notation.  The Assignment operator  ::= equates a reference name to a series of more basic commands or primitive data elements. An entire syntax is described in terms of successive refinement. A data file consists of a number of named sections, each of which consists of a number of sub-sections etc. down to the level of the primitive data elements. 
B.2.2 [bookmark: _Toc482726398][bookmark: _Toc483214326][bookmark: _Toc483336209][bookmark: _Toc483338910][bookmark: _Toc483421677]SEQUENCE and CHOICE 
The basic operator in an assignment statement is the SEQUENCE command.  The SEQUENCE operator specifies that a branch of the syntactic tree consists of a defined number of elements in a fixed order; that is, a list of mandatory or optional elements. The SEQUENCE OF operator specifies that the number of elements is variable but that the order is fixed; that is, it indicates a repeated element or list of elements.  The SET operator specifies that a branch of the syntactic tree consists of a defined number of elements in any order. It is equivalent to a sequence but the order is not fixed. The SET OF operator specifies that the number of elements is variable and that the order is variable.  The CHOICE operator specifies that an instance within the syntactic tree permits the inclusion of one data element (or sub-branch) out of a fixed set of choices.
B.2.3 [bookmark: _Toc482726399][bookmark: _Toc483214327][bookmark: _Toc483336210][bookmark: _Toc483338911][bookmark: _Toc483421678]OPTIONAL and DEFAULT
Elements in a SEQUENCE or SET may be optional. This is, indicated by the keyword OPTIONAL immediately following the element name in the sequence or set.  If a default value is defined for an optional element then the keyword DEFAULT replaces the term OPTIONAL and the value of the default is specified following the DEFAULT keyword.
B.2.4 [bookmark: _Toc482726400][bookmark: _Toc483214328][bookmark: _Toc483336211][bookmark: _Toc483338912][bookmark: _Toc483421679]MACRO
A MACRO definition allows a primitive data type to be constructed out of other primitive data types. It also allows a default value notation to be defined for the constructed primitive so that the DEFAULT specification may be used with this new element.
B.2.5 [bookmark: _Toc482726401][bookmark: _Toc483214329][bookmark: _Toc483336212][bookmark: _Toc483338913][bookmark: _Toc483421680]Tag Numbers
Tag numbers are used to identify branches of the syntactic tree. A tag number is expressed in square brackets [ ] preceding an element name. Tag numbers are not necessary in a fixed SEQUENCE with no OPTIONAL elements since the order is known; however, in other cases, tag numbers must be supplied for each element. There are four classes of identifier tag codes: Universal, Context Specific, Application, and Private. Universal tags are used to identify operators such as CHOICE or SEQUENCE or basic data elements such as a GRAPHIC STRING.  Context Specific tags are assigned in each branch of the syntactic tree to number the elements of the tree in that branch. The same tag numbers are used over and over in different levels of the syntactic tree, and it is the responsibility of the syntax parser interpreting data encoded in terms of the ASN defined syntax to keep track of the levels of the tree and the local meaning of each tag. Application wide tags are used to define unique identifiers to specific elements. A parser does not need to keep track of the level of the syntax to identify the particular data element. Since Application wide tags are unique to a particular data element, long tag numbers would result if they were used extensively throughout a particular syntax. Therefore their use should be restricted to a few strategic places within the syntax. Private tags are used to build proprietary extensions to ASN.1, and are rarely used.
In certain situations redundant tags are generated. For example, a Universal tag may immediately follow a Context Specific tag. The keyword IMPLICIT is used to suppress the generation of a universal tag in those situations where the tag is unnecessary. An IMPLICIT SEQUENCE of two tagged elements would be encoded using only the context specific tags identifying each of the elements. The tag identifying the overall sequence would not be included.  
B.2.6 [bookmark: _Toc482726402][bookmark: _Toc483214330][bookmark: _Toc483336213][bookmark: _Toc483338914][bookmark: _Toc483421681]Grammar
The following is a summary of the notations used in an example grammar.
::=  - is the production symbol of the grammar and can be read "is produced by" or "is composed of". A production allows the definition of a syntactic entity by the assignment of a name to a collection of data types or other entities. Entities placed on the right of the production symbol are taken together to define the composite entity.  By the use of production statements the elements of the grammar may be defined by successive refinement.
CHOICE {    }  - is the alternative indicator in a production definition. It can be read as "or". Alternate data entities are separated by commas within the brackets of the CHOICE indicator. Each of these entities must be identified by a TAG so that the particular entity communicated may be distinguished.  For example, the data entity Type consists of a choice of data element Type-1, Type-2, or Type-3. The TAG numbers are enclosed in square brackets.

Type    ::=  CHOICE   {     [1]     Type-1,
                            [2]     Type-2,
                            [3]     Type-3
             }
SEQUENCE {   } - is the cumulative indicator in a production definition. It can be read as "and". A sequence of data entities are separated by commas within the brackets of the SEQUENCE indicator. For example, a data entity process consists of the ordered sequence of entities  Step-1, Step-2, Step-3.  Explicit TAGs are not required since the order of the sequence is fixed.

Process  ::=  SEQUENCE   {     Step-1,
                               Step-2,
                               Step-3
              }
SET {    }   - is also a cumulative indicator in a production definition, which can also be read as "and". It is similar to the SEQUENCE indicator except that the order of the elements is not fixed. Therefore TAG codes must be used to distinguish the elements. For example, data entity Flock consists of the unordered sequence of entities Bird-1, Bird-2, Bird-3.  

Flock    ::=   SET      {     [1]     Bird-1,
                              [2]     Bird-2,
                              [3]     Bird-3
               }
SEQUENCE  OF  - is a series indicator in a production definition. It permits zero or more data entities of the same type to be part of a production. The end of the sequence is determined when there are no more data elements of the same type. For example, a data element List is composed of a series of Entries  (Entry-1, Entry-2, Entry-3,…).

List     ::=   SEQUENCE OF    Entries
Data entities in a SEQUENCE or a SET may be optional. Optional data elements are indicated by the keyword OPTIONAL after the data element name. A default value may also be defined for an optional data element. This is indicated by the keyword DEFAULT after the data element name followed by the value of the default state. The keyword DEFAULT implies the keyword OPTIONAL. For example, data entity Group consists of the ordered sequence of entities  Element-1, Element-2, Element-3, Element-4, where Element-2 is optional and Element-3 is optional and takes on the default value 1. Explicit TAGs are required in order to distinguish which elements are included. 

Group   ::=  SEQUENCE   {  [1]  Element-1,
                           [2]  Element-2 OPTIONAL,
                           [3]  Element-3 DEFAULT (1),
                           [4]  Element-4
             }


--    signifies the beginning of comments that are not part of the grammar, but are included to clarify the semantic meaning and context.
Keywords   - such as SEQUENCE, SET, CHOICE etc. are expressed in capital letters. 
identifier name   - the name of an identifier consists of a string of letters, digits and hyphens beginning with a lower case letter. Identifier names may be used to identify particular elements of an entity or to assign a value to a particular element of an entity.
Entity Name    - the name of an entity consists of a string of letters, digits and hyphens beginning with an upper case letter.
The primitive level of the Abstract Syntax Notation consists of a number of built-in data types. These can be classified into several categories as shown below:

   Numerical Data Types    - BOOLEAN          - True or False
                             INTEGER          - Integer number 
                                                (a signed integer number 
                                                of arbitrary length)

   Bit Oriented Data Types - BIT STRING       - String of bits
                             OCTET STRING     - String of 8-bit bytes

   General Data Types      - NULL             - Null string
                             ANY              - Any data string

   Time/Date Data Type     - GENERALIZED TIME - Date / Time 

   Character Data Types    - GRAPHIC STRING    - A string of characters
 
These primitive data types correspond to those defined in ISO 19103 and used in the models in The ISO TC211 suite of standards.
This description of the Meta Notation only identifies the principal functions of ASN.1.  A more comprehensive description is given in the ISO standard ISO 8824.




Appendix  C. [bookmark: _Toc445695754][bookmark: _Toc445695756][bookmark: _Toc445695758][bookmark: _Toc445695759][bookmark: _Toc445695793][bookmark: _Ref444790007][bookmark: _Toc483421682]Implementation Schema
 (Normative)
The Implementation Model for the S-121 standard is described in Appendix C.3 of the S-121 Product Specification document. It is reproduced here so that the various elements that need to be encoded can be identified. 

[image: ]
Figure C1 – S-121 Implementation Model
The model in Figure C1 shows the major classes, but it also shows collection classes. The collection classes make the model look simpler but are not directly implemented. Also this model does not show the details of the S121_FeatureUnit and S121_SpatialAttributeType class.
The model in Figure C2 shows all of the implementation classes except for the details of the S121_FeatureUnit and S121_SpatialAttributeType which are shown separately. Otherwise the figure would be too complex to read. Note that there are many more relationships shown when only the instantiable classes are exposed.
In an implementation, relationships are addressed as pointers so they become a type of attribute. The composition relationship between S121_Party and S121_GroupParty includes a relationship class. This is effectively an attribute on an attribute and can be implemented as two attributes, one indicating participation of a party in a group and the other optionally indicating a percentage share in the participation.
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Figure C2 – S-121 Instantiated Implementation Model
The structure of the S121_FeatureUnit and S121_SpatialAttributeType is shown in Figure C3. Since each Feature Unit and each Spatial Attribute Type can have a source there are a lot of connectors to the Source Group. Only the Zone Feature Unit and Space Feature Unit link to the Basic Administrative Unit S121_BAUnit.
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Figure C3 – S-121 Instantiated Implementation Model for Feature and Attribute Group
Figure C4 shows the instantiable classes in the Feature/Attribute Group without the references to the Administrative Group or the Source Group.
[image: ]
Figure C4 – S-121 Instantiated Implementation Model for Feature and Attribute Group
 without External References
Each of the classes has a set of defined attributes. These are shown separately so that they can be linked to the encoding.
Also the navigable relations shown in the figures above (Figures C2, C3 and C4) will be implemented as pointers in the encoding and will therefore appear as attributes (containing the Oid of the object pointed to).
Figure C5 shows the Feature Unit. The Feature Unit will contain the name of the feature taken from Feature Catalogue. That is, it is a template for features such as “Territorial Sea”.  Note that all of the attributes are character strings or code list entries that can be put in character string fields. Some of the attributes, such as DateTime are structured text. A date would look like yyyy:mm:dd:hh:mm:ss:timezone for example 2017:04:16:13:23:14:-1. Parts of the date are optional but the delimiters are required.
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Figure C5 – Implementation Class - S121_FeatureUnit
Figure C6 shows the Spatial Attribute Implementation classes. 
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Figure C6 – Implementation Class - S121_SpatialAttribute


Figures C7 shows the Location class. The geometry has reduced to as single Direct Position which is shown as a formatted character string.  
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Figure C7 – Implementation Class - S121_Location
Figures C8 shows the Limit class. The geometry has reduced to a structured PolyLine or Arc.  A vertex string is a structured character string. The Arc by Centre and Circle by Centre structures are also allowed since they are supported in S-100.
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Figure C8 – Implementation Class - S121_Limit
Figures C9 shows the Zone class. The geometry is done by Zone to Limit relationships. The S121_Surface object carries attributes about the geometry but not the actual geometry.
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Figure C9 – Implementation Class  - S121_Zone
Figures C10 shows the Space class. Space is essentially a zone with a reference point and a height. The position is a direct position and a vertical.
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Figure C10 – Implementation Class  - S121_Space
Figure C11 shows the implementation of the Basic Administrative Unit class. This is a simple class with only a few character string attributes. 
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Figure C11 – Implementation Class  - S121_BAUnit
Each of the Rights, Restrictions and Responsibilities classes are treated separately. This is shown in Figures C12, C13 and C14. The MA_RRRshare attribute is shown as a Fraction data type and MA_RRRshareCheck is shown as Boolean. The fraction and Boolean also need to be represented as character string elements. 
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Figure C12 – Implementation Class  - S121_Right
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Figure C13 – Implementation Class  - S121_ Restriction
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Figure C14 – Implementation Class  - S121_ Responsibility

Figures C15 shows the S121 PartyGroup classes. The composition relationship between S121_Party and S121_GroupParty can be implemented as a pointer (or set of pointers). The optional S121_PartyMember MA_partyShare attribute can be implemented as one to three attributes following the pointer.
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Figure C15 – Implementation Class  - S121_ PartyGroup
Figure C16 shows the implementation of the class Spatial Source. This complex structure has been flattened to a single class with a lot of attributes, most of which are optional.
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Figure C16 – Implementation Class  - S121_SpatialSource
Figure C17 shows the implementation of the class Administrative Source. This is similar to Spatial Source and the structure has been flattened to a single class with a many optional character string attributes.
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Figure C17 – Implementation Class  - S121_AdministrativeSource




Appendix  D. [bookmark: _Toc483421683]Encoding Tables
 (Normative)
The names of features and attributes in the Application Schema model are UML names that are unique within the entire context of the IHO and ISO TC211 suite of standards. They are cryptic to not be too long and also contain extra lead-in characters to ensure uniqueness. They are appropriate for use in a UML model or an XML schema but are not appropriate for use in a human readable explicit text format. 
In a human readable explicit text format the object, feature and attribute names need to be clear and readable text. 
The object types in identified records are uniquely identified by the name space names used as the beginning portion of the record numbers. These are:

	Record Type
	Namespace identifier 
(used as the lead-in to the Record Number)

	Location Feature Type Record
	Location-

	Limit Feature Type Record
	Limit-

	Zone Feature Type Record
	Zone-

	Space Feature Type Record
	Space-

	Point Spatial Attribute Record
	Point-

	Curve Spatial Attribute Record
	Curve-

	Surface Spatial Attribute Record
	Surface-

	Basic Administrative Unit Information Object Record
	Administrative Unit-

	Right Information Object Record 
	Right-

	Restriction Information Object Record 
	Restriction-

	Responsibility Information Object Record 
	Responsibility-

	Party Group Information Object Record 
	Party-

	Spatial Source Information Object Record
	Source-

	Administrative Source Information Object Record
	Source-


Table D1 – Identifiable Record Type Encoding
The special records are also uniquely identified by the Record Type Identifier. Note that since the Record Type Identifier and the Record Number Namespace Identifier both are the beginning entities of records they need to be non-interfering lists. 

	Record Type
	Namespace identifier 
(used as the lead-in to the Record Number)

	Metadata - Title
	Title

	Metadata - S-100 version
	S-100 version

	Metadata - S121 version
	S121 version

	Metadata - S121 version date
	S121 version date

	Metadata - S121 language
	S121 language

	Metadata - Security classification
	Security classification

	Metadata - S121 contact
	S121 contact

	Metadata - S121 specification URL
	S121 specification URL

	Metadata - S121 identifier  (“S-121”)[footnoteRef:15] [15:  The Metadata entry “Metadata - S121 identifier” is an S-100 required metadata field. The contents are “S-121”. The expression of this field in a dataset is optional and as such would likely never be used.] 

	S121 identifier

	Metadata - S121 maintenance
	S121 maintenance

	End of File Record
	=== End of File ===


Table D2 – Special Record Type Encoding
The attribute identifiers used in the UML application schema must be translated into readable text. Table D2 provides a bidirectional translation table between Attribute identifier and Readable name. The other columns in the table: Data type, Obligation and Definition are informative and provided for the assistance of a developer. This information is already available in the UML model.

	Attribute identifier
	Readable name
	Data type
	Obligation
	Definition

	MA_TypeName 
	Feature name
	Character String
	0..1
	The name of the feature is optionally defined in the attribute MA_TypeName.

	MA_Type 
	Feature usage
	Codelist Character String
	
	The attribute MA_Type describes the type of the feature. Its value is a code from the code list S121_FeatureType. This code list includes types that have a common characteristic related to the marine environment. The code list is registered in the Feature Concept Dictionary as listed values and as such can be expanded to include all aspects of the legal context. The initial contents are: MLB (Marine Limits and Boundaries) and can be extended to A76 (UNCLOS article 76) and other.

	MA_Label
	Feature code
	Character String
	0..1
	The attribute MA_Label provides a short textual identifier of the feature unit.

	MA_Context 
	Feature context
	Character String
	0..1
	The attribute MA_Context optionally describes the legal or administrative aspects of the feature object.

	MA_Releasability 
	Releasability
	Character String
	0..1
	The attribute MA_Releasability is optionally used to differentiate between "official", "development", "internal use",  or "in construction" or other status for particular features. This attribute is a Character String because the status of a feature is dependent upon the procedures used within the organization the developed the feature instance.

	beginLifespanVersion
	Beginning of validity
	Structured Character String
	
	Start time of a specific instance version.

	endLifespanVersion
	End of validity
	Structured Character String
	0..1
	End time of a specific instance version.

	MA_locationByText
	Location by text
	Character String
	0..1
	The attribute MA_locationByText allows a spatial attribute to be a textual description

	MA_referenceSystem
	Coordinate Reference System
	Structured Character String
	0..1
	The attribute MA_referenceSystem allows a CoordinateReferencingSystem (CRS) to optionally be specified at the S121_SpatialAttributeType level.

	scaleMaximum
	Maximum scale
	Character String
	0..1
	Maximum scale at which the data can be used

	scaleMinimum
	Minimum scale
	Character String
	0..1
	Minimum scale at which the data can be used

	MA_orgtype
	Computational origin
	Codelist Character String
	0..1
	Computational origin of the element: defined, densified, computed or construction

	MA_interpolationRole 
	Interpolation role
	Codelist Character String
	
	The role of point in the structure of a straight line or curve

	MA_pointType 
	Type of point
	Codelist Character String
	0..1
	The type of point

	MA_TransformedLocation 
	Adjusted location
	Formatted Character String
	0..1
	Location of transformed point

	MA_arctyp 
	Type of arc
	Codelist Character String
	0..1
	Type of computation used to define an arc (line) geodesic or loxodrome

	MA_verdom 
	Vertical domain
	Codelist Character String
	0..*
	Category of vertical domain of the object: airspace, land_surface, water_surface, water_column, seabed_surface, subsoil. Any particular object may span more than one vertical domain.

	MA_areaSize 
	Area size
	Character String
	0..*
	The area value

	MA_areaType 
	Area type
	Codelist Character String
	0..*
	Area type: official area, non-official area, calculated area, surveyed area

	MA_referencePoint 
	Reference point
	Formatted Character String
	0..1
	The coordinates of a point inside the spatial unit

	MA_surfaceRelation 
	Surface relationship
	Codelist Character String
	0..1
	Relationship to surface

	MA_UnitOfMeasure 
	Unit of measure 
	Character String
	0..1
	Unit of measure

	MA_VolumeSize 
	Volume size
	Character String
	0..*
	The volume of the space

	MA_VolumeType
	Volume Type
	Codelist Character String
	0..1
	The type of volume

	MA_PointGeometry 
	Position
	Formatted Character String
	
	GM_Point geometry as per IHO S100 V2 Part 7 Spatial Schema

	MA_CurveGeometry 
	Line
	Formatted Character String
	
	GM_OrientableCurve geometry as per IHO S100 V2 Part 7 Spatial Schema. Spatial primitives limited to GM_Curve, and GM_Curve (arcByCentrePoint and circleByCentrePoint) as per S-100.

	MA_verticalPosition 
	Vertical reference level
	Formatted Character String
	
	Start level for vertical extent

	MA_verticalExtent 
	Vertical Extent
	Character String
	
	Vertical extent of space

	MA_BAname
	Administrative unit type
	Character String
	0..1
	MA_BAname optionally establishes name for an instance of a BAUnit. 

	MA_BAtype 
	Administrative unit name
	Codelist Character String
	
	The attribute MA_BAtype describes the use type of a BAUnit

	MA_BAcontext 
	Administrative unit context
	Character String
	0..1
	The attribute MA_BAcontext allows the context for an instance of a BAUnit to be described.

	MA_RRRdescription 
	Rights Restrictions Responsibility description
	Character String
	0..1
	Description regarding the right, restriction or responsibility

	MA_RRRshare 
	Share 
	Character String
	0..1
	A share in an instance of a subclass of LA_RRR

	MA_RRRshareCheck
	Share constraint applicable
	Structured Character String
	0..1
	Boolean indicating whether the constraint is applicable

	MA_RRRtimeSpec
	Share of a right in time
	Structured Character String
	0..1
	Operational use of a right in time sharing

	MA_RightType 
	Right type
	Codelist Character String
	
	The type of the right

	MA_RestrictionType 
	Restriction type
	Codelist Character String
	
	The type of the restriction

	MA_partyRequired
	Party Required
	Structured Character String
	0..1
	Boolean indicating whether a party is required for the registration of the restriction in the association to LA_Party

	MA_ResponsibilityType 
	Responsibility type
	Codelist Character String
	
	The type of the responsibility

	extPID
	External party identifier
	Formatted Character String
	0..1
	The identifier of the party in an external registration

	MA_partyName 
	Party name
	Character String
	0..1
	The name of the party

	MA_partyRole 
	Party role
	Character String
	0..*
	The role of the party

	MA_partyType 
	Party type
	Codelist Character String
	
	The type of the party

	MA_partyShare 
	Group party member share
	Character String
	0..1
	The fraction of the whole for a party member

	MA_groupPartyType 
	Group party type
	Codelist Character String
	
	The type of the group party

	MA_name 
	Source name
	Character String
	0..1
	Document name - for example the document (legislation, treaty, title) that defines the object

	MA_SourceORlinkageURL
	Source online locator
	Character String
	0..*
	Location for online access

	MA_SourceORprotocol
	Source online protocol
	Character String
	0..*
	Online Resource Protocol

	MA_SourceORapplicationProfile
	Source application profile
	Character String
	0..*
	Name of an application profile that can be used with the resource

	MA_SourceORname
	Source name
	Character String
	0..*
	Name of the resource

	MA_SourceORdescription
	Source description
	Character String
	0..*
	Description of what the resource is/does

	MA_SourceORfunction
	Source function
	Codelist Character String
	0..*
	Function performed by the resource: download, information, offline access, order, search

	MA_RegistryNumber 
	Source registry number
	Character String
	0..1
	Unique official identifier of the record in a registry. For example,  in states with registers of legislative instruments, versioning is controlled by the registry ID

	MA_lifeSpanStamp 
	Source processed date
	Structured Character String
	0..1
	The moment that the event represented by the instance of LA_Source is further processed in the LA system

	MA_acceptance 
	Source acceptance date
	Structured Character String
	0..1
	The date of force of law of the source by an authority

	MA_maintype 
	Source physical type
	Codelist Character String
	0..1
	the physical type of document

	MA_availabilityStatus 
	Source availability status
	Codelist Character String
	
	The availability status of document

	MA_submission 
	Source submission date
	Structured Character String
	0..1
	The date of submission of the source by a party

	MA_recordation 
	Source date of recordation
	Structured Character String
	0..1
	The date of registration (recordation) of the source by registering authority

	MA_RPindividualName 
	Responsible party name
	Character String
	0..1
	Name of the responsible individual

	MA_RPcontactORlinkageURL 
	Responsible party online contact
	Character String
	0..1
	Responsible party location for online access

	MA_RPcontactORprotocol 
	Responsible party online protocol
	Character String
	0..1
	Responsible party connection protocol to be used

	MA_RPcontactORapplicationProfile 
	Responsible party application profile
	Character String
	0..1
	Name of an application profile that can be used with the resource

	MA_RPcontactORname 
	Responsible party resource description
	Character String
	0..1
	Name of resource

	MA_RPcontactORdescription 
	Responsible party resource name
	Character String
	0..1
	Description of what the resource is/does

	MA_RPcontactORfunction 
	Responsible party resource function
	Codelist Character String
	0..1
	Function performed by the resource: download, information, offline access, order, search

	MA_RPorganizationName 
	Responsible party organization name 
	Character String
	0..1
	Name of the responsible organization

	MA_RPpositionName 
	Responsible party position
	Character String
	0..1
	Position of the responsible person

	MA_RPcontactPhone 
	Responsible party contact phone
	Character String
	0..1
	Telephone numbers at which the organisation or individual may be contacted

	MA_RProle 
	Responsible party role
	Codelist Character String
	0..1
	Function performed by the responsible party: resource provider, custodian, owner, user, distributor, originator, point of contact, principle investigator, processor, publisher, author

	MA_RPcontactAddressCountry 
	Responsible party address country
	Character String
	0..1
	Country of the physical address

	MA_RPcontactAddressDeliveryPoint 
	Responsible party delivery point
	Character String
	0..1
	Address line for the physical address (Street name, box number, suite)

	MA_RPcontactAddressCity 
	Responsible party city
	Character String
	0..1
	City of the physical address

	MA_RPcontactElectronicMailAddress 
	Responsible party electronic mail address
	Character String
	0..1
	Electronic Mail address

	MA_RPcontactAddressAdministrativeArea 
	Responsible party state/province
	Character String
	0..1
	State, province of the physical address

	MA_RPcontactAddressPostalCode 
	Responsible party postal code
	Character String
	0..1
	Postal Code for the physical address    

	DQnameOfMeasure
	Data Quality name of measure
	Character String
	0..1
	Data Quality name of measure

	DQmeasureIdentification
	Data Quality measure identification
	Character String
	0..1
	Data Quality measure identification

	DQmeasureDescription
	Data Quality measure description
	Character String
	0..1
	Data Quality measure description

	DQevaluationMethodType
	Data Quality evaluation method type
	Codelist Character String
	0..1
	Data Quality evaluation method type

	DQevaluationMethodDescription
	Data Quality evaluation method description
	Character String
	0..1
	Data Quality evaluation method description

	DQevaluationProcedure
	Data Quality evaluation method type
	Character String
	0..1
	Data Quality evaluation method type

	DQdateTime 
	Data Quality reference date
	Structured Character String
	0..1
	Data Quality reference date

	DQresult 
	Data Quality result
	Character String
	0..2
	Data Quality result

	MA_ExternalArchiveAcceptance 
	External Archive date of acceptance
	Structured Character String
	0..1
	The date of force of law of the source by the authority

	MA_ExternalArchiveData 
	External Archive information
	Character String
	0..1
	The content of the source

	MA_ExternalArchiveExtraction 
	External Archive date of retrieval
	Structured Character String
	0..1
	Date of retrieval of information from an external archive

	MA_ExternalArchiveRecordation 
	External Archive date of recordation
	Structured Character String
	0..1
	Date information was recorded in an external archive

	MA_ExternalArchive_sID
	External Archive Identifier
	Formatted Character String
	0..1
	Identifier of the external archive

	MA_ExternalArchiveSubmission 
	External Archive date of submission
	Structured Character String
	0..1
	Date of submission of information in an external archive by a party

	MA_SpatialSourceType 
	Spatial source type
	Character String
	0..1
	The type of spatial source document

	MA_AdminSourceType 
	Administrative source type
	Codelist Character String
	0..1
	The type of administrative source document


Table D3 – Attribute Identifier Encoding



Appendix  E. [bookmark: _Toc483421684]Record Oriented Encoding Structure
 in Abstract Syntax Notation ASN.1
 (Normative)
This Appendix describes the Explicit Text Record Oriented Format using the Abstract Syntax Notation (ASN.1). A description of the ASN.1 description language is given in Appendix B. This syntax description uses the same attribute type names as used in the Implementation Model given in Appendix C. It also uses the readable text names as described in Appendix D. 
The metadata elements are derived from the S-121 Product Specification that themselves are derived from S-100. Additional metadata may be added in accordance with S-100 and ISO 19115 Geographic Information Metadata.. 
S-121 Data Set Abstract Syntax


S121DataSet 
	::= SEQUENCE {
		S121MetadataModule,	-- Discovery metadata
		SEQUENCE OF
			S121_IdentifiedRecord, 	-- Multiple MLB_Record items 
-- may exist in a data set
-- in accordance with the
-- S121 Application Schema.
		S121_EndOfFileRecord	-- The file is terminated with 
-- an explicit human readable 
-- End of File Record.
	}

-- Each S121_dataset begins with a metadata header as specified in the Product
-- Specification. The metadata elements that are required are defined by S-100. 

S121MetadataModule
	::= SEQUENCE {
		[1] S121_Title,	-- Title of document 
		[2] S100_Version DEFAULT (“2.0”),	-- Version of S-100 on which S-121 Product Specification is based.
		[3] S121_Version DEFAULT (“1.0”),	-- Version of S-121 Product Specification
		[4] S121_VersionDate OPTIONAL,	-- Date the product specification was created / last updated
		[5] SEQUENCE OF {S121_Language},	-- Language(s) of the data product specification,
		[6] S121_SecurityClassification DEFAULT (“unclassified”),
-- Security classification code on the data product specification
		[7] S121_Contact,	-- Party responsible for the data product specification
		[8] S121_SpecificationURL OPTIONAL,	-- Online-address where the resource is downloadable
		[7] S121_Identifier DEFAULT (“S-121”),	-- Persistent unique identifier for a published version of the product specification.
		[9] S121_Maintenance,	-- Description of the maintenance regime for data set.
	}

S121_Title 	::= Graphic String 
S100_Version	::= Graphic String 
S121_Version	::= Graphic String 
S121_VersionDate 	::= Graphic String 
S121_Language	::= Graphic String 
S121_SecurityClassification 	::= Graphic String 
S121_Contact	::= Graphic String 
S121_SpecificationURL 	::= Graphic String 
S121_Identifier 	::= Graphic String 
S121_Maintenance,	::= Graphic String 
S121_EndOfFileRecord 	::= Graphic String {”=== End of File ===”}


-- Each S121_IdentifiedRecord consists of a S121_RecordNumber followed by a
-- S121_RecordTypeIdentifier followed by a S121_RecordContents and terminated by an
-- EndOfRecordMarker. In the Explicit Text Encoding these fields are separated
-- by a TAB delimiter and the EndOfRecordMarker is the sequence of characters CR LF.

S121_IdentifiedRecord 
	::= CHOICE {
		S121_LocationRecord,	-- Location Feature Type Record 
		S121_LimitRecord,	-- Limit Feature Type Record  
		S121_ZoneRecord,	-- Zone Feature Type Record  
		S121_SpaceRecord,	-- Space Feature Type Record  
		S121_PointRecord,	-- Point Feature Type Record  
		S121_CurveRecord,	-- Curve Feature Type Record  
		S121_BAUnitRecord,	-- Basic Administrative Unit Feature Type Record  
		S121_RightRecord,	-- Right Feature Type Record  
		S121_RestrictionRecord,	-- Restriction Feature Type Record  
		S121_ResponsibilityRecord,	-- Responsibility Feature Type Record  
		S121_PartyRecord,	-- Party Feature Type Record  
		S121_SourceRecord,	-- Spatial Source or Administrative Source Feature Type Record  
	}


RightNamespace 	::= Graphic String	{”Right-”}
RestrictionNamespace 	::= Graphic String	{”Restriction-”}
ResponsibilityNamespace 	::= Graphic String	{”Responsibility-”}
PartyNamespace 	::= Graphic String	{”Party-”}
SourceNamespace 	::= Graphic String	{”Source-”}

RecordNumbNumericID 	::= Graphic String	-- Unique number in the namespace for the record instance. In the explicit Text Format this is represented as a character string.
--    -------------------------------------------------------------------------------
S121__LocationRecord 
	::= SEQUENCE {
		SEQUENCE	{LocationRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		LocationTypeIdentifier,	-- Unique identifier of the type of record 
		Location_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

LocationNamespace 	::= Graphic String	{”Location-”}

LocationTypeIdentifier 	::= Graphic String	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
LocationRecordContent
	::= SEQUENCE {
		[1] MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
		[2] MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
		[3] MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
		[4] MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
		[5] MA_orgtype OPTIONAL,	-- Computational origin of the element: defined, densified, computed or construction  
		[6] MA_interpolationRole,	-- Computational origin of the element: defined, densified, computed or construction  
		[7] MA_pointType OPTIONAL,	-- The type of point  
		[8] TransformedLocation OPTIONAL,	-- Location of transformed point  
		[9] beginLifespanVersion,	-- Start time of a specific instance version 
		[10] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}


--    -------------------------------------------------------------------------------
S121_LimitRecord
	::= SEQUENCE {
		SEQUENCE	{LimitRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		LimitTypeIdentifier,	-- Unique identifier of the type of record 
		Limit_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

LimitNamespace 	::= Graphic String	{” Limit-”}

LimitTypeIdentifier 	::= Graphic String	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Limit type in the Feature Catalogue..
LimitRecordContent
	::= SEQUENCE {
		[1] MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
		[2] MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
		[3] MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
		[4] MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
		[5] MA_arctyp OPTIONAL,	-- Type of computation used to define an arc (line) geodesic or loxodrome
		[6] beginLifespanVersion,	-- Start time of a specific instance version 
		[7] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121_ZoneRecord
	::= SEQUENCE {
		SEQUENCE	{ZoneRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		ZoneTypeIdentifier,	-- Unique identifier of the type of record 
		Zone_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

ZoneNamespace 	::= Graphic String	{” Zone-”}

ZoneTypeIdentifier 	::= Graphic String	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Zone type in the Feature Catalogue.
ZoneRecordContent
	::= SEQUENCE {
		[1] MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
		[2] MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
		[3] MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
		[4] MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
		[5] MA_verdom OPTIONAL,	-- Category of vertical domain of the object delimited.
		[6] SEQUENCE OF {MA_areaSize} OPTIONAL,	-- The area value is represented as a character string value in a Unit of Measure.
		[7] MA_areaType OPTIONAL,	-- Area type: official area, non-official area, calculated area, surveyed area
		[8] MA_referencePoint OPTIONAL,	-- The coordinates of a point inside the spatial unit
		[9] MA_surfaceRelation OPTIONAL,	-- Relationship to surface
		[10] MA_UnitOfMeasure OPTIONAL,	-- Units used to describe area size
		[11] beginLifespanVersion,	-- Start time of a specific instance version 
		[12] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121_SpaceRecord
	::= SEQUENCE {
		SEQUENCE	{SpaceRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		SpaceTypeIdentifier,	-- Unique identifier of the type of record 
		Space_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

SpaceNamespace 	::= Graphic String	{” Space-”}

SpaceTypeIdentifier 	::= Graphic String	-- Type of record as described from the generic Space type in the Feature Catalogue.
SpaceRecordContent
	::= SEQUENCE {
		[1] MA_Type OPTIONAL,	-- Describes the type of the feature from the code list S121_FeatureType. 
		[2] MA_Label OPTIONAL,	-- A short textual identifier of the feature unit (e.g. a code) 
		[3] MA_Context OPTIONAL,	-- The legal or administrative aspects of the feature object 
		[4] MA_Releasability OPTIONAL,	-- Releasability status of the feature object (official, development, internal use, in construction or other). 
		[5] MA_verdom OPTIONAL,	-- Category of vertical domain of the object delimited.
		[6] MA_referencePoint OPTIONAL,	-- The coordinates of a point inside the spatial unit
		[7] SEQUENCE OF {MA_volumeSize} OPTIONAL,	-- The volume size value is represented as a character string value in a Unit of Measure.
		[8] MA_UnitOfMeasure OPTIONAL,	-- Units used to describe volume size
		[9] MA_volumeType OPTIONAL,	-- Volume type: official volume, non-official volume, calculated volume, surveyed volume
		[10] beginLifespanVersion,	-- Start time of a specific instance version 
		[11] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------

S121_PointRecord
	::= SEQUENCE {
		SEQUENCE	{PointRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		Point_RecordContent,	-- Set of attributes pertaining to the specific record type
	}
-- Since there is only one type of Point Record the Type field is not used in the Point Record

PointNamespace 	::= Graphic String	{” Point-”}

.
PointRecordContent
	::= SEQUENCE {
		[1] MA_PointGeometry,	-- Lat / Long of a Direct Position. 
		[2] MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
		[3] MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
		[4] scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
		[5] scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
		[6] beginLifespanVersion,	-- Start time of a specific instance version 
		[7] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121_CurveRecord
	::= SEQUENCE {
		SEQUENCE	{CurveRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		Curve_RecordContent,	-- Set of attributes pertaining to the specific record type
	}
-- Since there is only one type of Curve Record the Type field is not used in the Curve Record

CurveNamespace 	::= Graphic String	{” Curve-”}

.
CurveRecordContent
	::= SEQUENCE {
		[1] MA_CurveGeometry,	-- A set of vertices( Lat / Long Direct Position) or an Arc by Centre Point or a Circle By Centre Point . 
		[2] MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
		[3] MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
		[4] scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
		[5] scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
		[6] beginLifespanVersion,	-- Start time of a specific instance version 
		[7] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}


--    -------------------------------------------------------------------------------
S121_SurfaceRecord
	::= SEQUENCE {
		SEQUENCE	{SurfaceRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		Surface_RecordContent,	-- Set of attributes pertaining to the specific record type
	}
-- Since there is only one type of Surface Record the Type field is not used in the Surface Record

SurfaceNamespace 	::= Graphic String	{” Surface-”}

.
SurfaceRecordContent
	::= SEQUENCE {
		[1] MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
		[2] MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
		[3] scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
		[4] scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
		[5] beginLifespanVersion,	-- Start time of a specific instance version 
		[6] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}


--    -------------------------------------------------------------------------------
S121_VolumeRecord
	::= SEQUENCE {
		SEQUENCE	{VolumeRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		Volume_RecordContent,	-- Set of attributes pertaining to the specific record type
	}
-- Since there is only one type of Volume Record the Type field is not used in the Volume Record

SurfaceNamespace 	::= Graphic String	{” Volume-”}

.
VolumeRecordContent
	::= SEQUENCE {
		[1] MA_verticalPosition,	-- Start level for vertical extent
		[2] MA_verticalExtent,	-- Describes Vertical extent of space
		[3] MA_UnitOfMeasure OPTIONAL,	-- Describes Unit of measure of the vertical extent
		[4] MA_locationByText OPTIONAL,	-- Describes the location of the feature as a textual statement
		[5] MA_ReferenceSystem OPTIONAL,	-- Allows a Coordinate Reference System (CRS) to optionally be specified
		[6] scaleMaximum OPTIONAL,	-- Maximum scale at which the data can be used. 
		[7] scaleMinimum OPTIONAL,	-- Minimum scale at which the data can be used.
		[8] beginLifespanVersion,	-- Start time of a specific instance version 
		[9] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}


--    -------------------------------------------------------------------------------
S121__BAUnitRecord 
	::= SEQUENCE {
		SEQUENCE	{BAUnitRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		BAUnitTypeIdentifier,	-- Unique identifier of the type of record 
		BAUnit_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

BAUnitNamespace 	::= Graphic String	{”Unit-”}

BAUnitTypeIdentifier 	::= Graphic String	{”Administrative Unit”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
BAUnitRecordContent
	::= SEQUENCE {
		[1] MA_BAtype,	-- the use type of a BAUnit: SovereigntyUnit, SoverignRightsUnit, JointDevelopmentUnit, OtherRegulatoryUnit 
		[2] MA_Context OPTIONAL,	-- allows the context for an instance of a BAUnit to be described.
		[3] beginLifespanVersion,	-- Start time of a specific instance version 
		[4] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121__RightRecord 
	::= SEQUENCE {
		SEQUENCE	{RightRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		RightTypeIdentifier,	-- Unique identifier of the type of record 
		Right_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

RightNamespace 	::= Graphic String	{”Right-”}

RightTypeIdentifier 	::= Graphic String	{”Administrative Right”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
RightRecordContent
	::= SEQUENCE {
		[1] MA_RightType,	-- the type of the right: sovereignty, sovereignRight, accessRight, harvestRight, easementRight 
		[2] MA_RRRdescription OPTIONAL,	-- description regarding the right.
		[3] MA_share OPTIONAL,	-- share of an instance of a right
		[4] MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
		[5] MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
		[6] beginLifespanVersion,	-- Start time of a specific instance version 
		[7] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121__RestrictionRecord 
	::= SEQUENCE {
		SEQUENCE	{RestrictionRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		RestrictionTypeIdentifier,	-- Unique identifier of the type of record 
		Restriction_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

RestrictionNamespace 	::= Graphic String	{”Restriction-”}

RestrictionTypeIdentifier 	::= Graphic String	{”Administrative Restriction”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
RestrictionRecordContent
	::= SEQUENCE {
		[1] MA_partyRequired,	-- indicates whether a party is required for the registration of the restriction in the association to Party
		[2] MA_RestrictionType,	-- the type of the Restriction: timeBasedRestriction, passageRestriction, accessRestriction, useRestriction, jurisdictionRestriction, resourceRestriction 
		[3] MA_RRRdescription OPTIONAL,	-- description regarding the right, restriction or responsibility.
		[4] MA_share OPTIONAL,	-- share of an instance of a right
		[5] MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
		[6] MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
		[7] beginLifespanVersion,	-- Start time of a specific instance version 
		[8] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121__ResponsibilityRecord 
	::= SEQUENCE {
		SEQUENCE	{ResponsibilityRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		ResponsibilityTypeIdentifier,	-- Unique identifier of the type of record 
		Responsibility_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

ResponsibilityNamespace 	::= Graphic String	{”Responsibility-”}

ResponsibilityTypeIdentifier 	::= Graphic String	{”Administrative Responsibility”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
ResponsibilityRecordContent
	::= SEQUENCE {
		[1] MA_ResponsibilityType,	-- the type of the responsibility: maintenanceResponsibility 
		[2] MA_RRRdescription OPTIONAL,	-- description regarding the right, restriction or responsibility.
		[2] MA_share OPTIONAL,	-- share of an instance of a right
		[2] MA_shareCheck OPTIONAL,	-- boolean indicating whether the constraint is applicable
		[2] MA_timeSpec OPTIONAL,	-- operational use of a right in time sharing.
		[3] beginLifespanVersion,	-- Start time of a specific instance version 
		[4] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121__PartyRecord 
	::= SEQUENCE {
		SEQUENCE	{PartyRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		PartyTypeIdentifier,	-- Unique identifier of the type of record 
		Party_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

PartyNamespace 	::= Graphic String	{”Party-”}

PartyTypeIdentifier 	::= Graphic String	{”Party”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
PartyRecordContent
	::= SEQUENCE {
		[1] exPID,	-- the identifier of the party in an external registration 
		[2] SEQUENCE OF {MA_PartyRole} OPTIONAL,	-- the role of the party
		[3] MA_partyType,	-- the type of the party
		[4] beginLifespanVersion,	-- Start time of a specific instance version 
		[5] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}
--    -------------------------------------------------------------------------------
S121__GroupPartyRecord 
	::= SEQUENCE {
		SEQUENCE	{GroupPartyRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		GroupPartyTypeIdentifier,	-- Unique identifier of the type of record 
		GroupParty_RecordContent,	-- Set of attributes pertaining to the specific record type
	}

GroupPartyNamespace 	::= Graphic String	{”Party-”}

GroupPartyTypeIdentifier 	::= Graphic String	{”GroupParty”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
GroupPartyRecordContent
	::= SEQUENCE {
		[1] MA_groupPartyType,	-- the type of the group party: agreement, association 
		[2] exPID,	-- the identifier of the party in an external registration 
		[3] SEQUENCE OF {MA_PartyRole} OPTIONAL,	-- the role of the party
		[4] MA_partyType,	-- the type of the party
		[5] beginLifespanVersion,	-- Start time of a specific instance version 
		[6] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------
S121__SpatialSourceRecord 
	::= SEQUENCE {
		SEQUENCE	{SpatialSourceRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		SpatialSourceTypeIdentifier,	-- Unique identifier of the type of record 
		SpatialSourceRecordContent,	-- Set of attributes pertaining to the specific record type
	}

SpatialSourceNamespace 	::= Graphic String	{”Source-”}

SpatialSourceTypeIdentifier 	::= Graphic String	{”Spatial Source”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
SpatialSourceContent
	::= SEQUENCE {
		[1] MA_SpatialSourceType OPTIONAL,	-- The type of spatial source document
		[2] SEQUENCE OF {MA_SourceORlinkageURL} OPTIONAL,	-- Location for online access
		[3] SEQUENCE OF {MA_SourceORprotocol OPTIONAL,	-- Online Resource Protocol
		[4] SEQUENCE OF {MA_SourceORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
		[5] MA_SourceORname OPTIONAL,	-- Name of the resource
		[6] MA_SourceORdescription OPTIONAL,	-- Description of what the resource is/does
		[7] MA_SourceORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
		[8] MA_RegistryNumber OPTIONAL,	-- Unique official identifier of the record in a registry
		[9] MA_lifeSpanStamp OPTIONAL,	-- The moment that the event represented by the instance of LA_Source is further processed in the LA system
		[10] MA_acceptance OPTIONAL,	-- The date of force of law of the source by an authority
		[11] MA_maintype OPTIONAL,	-- The physical type of document
		[12] MA_availabilityStatus OPTIONAL,	-- The availability status of document
		[13] MA_submission OPTIONAL,	-- The date of submission of the source by a party
		[14] MA_recordation OPTIONAL,	-- The date of registration (recordation) of the source by registering authority
		[15] MA_RPindividualName OPTIONAL,	-- Name of the responsible individual
		[16] MA_RPcontactORlinkageURL OPTIONAL,	-- Responsible party location for online access
		[17] MA_RPcontactORprotocol OPTIONAL,	-- Responsible party connection protocol to be used
		[18] MA_RPcontactORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
		[19] MA_RPcontactORname OPTIONAL,	-- Name of resource
		[20] MA_RPcontactORdescription OPTIONAL,	-- Description of what the resource is/does
		[21] MA_RPcontactORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
		[22] MA_RPorganizationName OPTIONAL,	-- Name of the responsible organization
		[23] MA_RPpositionName OPTIONAL,	-- Position of the responsible person
		[24] MA_RPcontactPhone OPTIONAL,	-- Telephone numbers at which the organisation or individual may be contacted
		[25] MA_RProle OPTIONAL,	-- Function performed by the responsible party
		[26] MA_RPcontactAddressCountry OPTIONAL,	-- Country of the physical address
		[27] MA_RPcontactAddressDeliveryPoint OPTIONAL,	-- Address line for the physical address (Street name, box number, suite)
		[28] MA_RPcontactAddressCity OPTIONAL,	-- City of the physical address
		[29] MA_RPcontactElectronicMailAddress OPTIONAL,	-- Electronic Mail address
		[30] MA_RPcontactAddressAdministrativeArea OPTIONAL,	-- State, province of the physical address
		[31] MA_RPcontactAddressPostalCode OPTIONAL,	-- Postal Code for the physical address
		[32] SEQUENCE OF{DQnameOfMeasure} OPTIONAL,	-- Data Quality name of measure
		[33] DQmeasureIdentification OPTIONAL,	-- Data Quality measure identification
		[34] DQmeasureDescription OPTIONAL,	-- Data Quality measure description
		[35] DQevaluationMethodType OPTIONAL,	-- Data Quality evaluation method type
		[36] DQevaluationMethodDescription OPTIONAL,	-- Data Quality evaluation method description
		[37] DQevaluationProcedure OPTIONAL,	-- Data Quality evaluation method type
		[38] SEQUENCE OF {DQdateTime} OPTIONAL,	-- Data Quality reference date
		[39] SEQUENCE OF {DQresult},	-- Data Quality result
		[40] MA_ExternalArchiveAcceptance OPTIONAL,	-- The date of force of law of the source by the authority
		[41] MA_ExternalArchiveData OPTIONAL,	-- The content of the source
		[42] MA_ExternalArchiveExtraction OPTIONAL,	-- Date of retrieval of information from an external archive
		[43] MA_ExternalArchiveRecordation OPTIONAL,	-- Date information was recorded in an external archive
		[44] MA_ExternalArchive_sID OPTIONAL,	-- Identifier of the external archive
		[45] MA_ExternalArchiveSubmission OPTIONAL,	-- Date of submission of information in an external archive by a party
		[46] MA_SpatialSourceType OPTIONAL,	-- The type of spatial source document
		[47] MA_AdminSourceType OPTIONAL,	-- The type of administrative source document
		[48] beginLifespanVersion,	-- Start time of a specific instance version 
		[49] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    -------------------------------------------------------------------------------

S121__AdministrativeSourceRecord 
	::= SEQUENCE {
		SEQUENCE	{AdministrativeSourceRecordNamespace,	-- Unique Identifier for the Record instance
			RecordNumbNumericID}
		AdministrativeSourceTypeIdentifier,	-- Unique identifier of the type of record 
		AdministrativeSourceRecordContent,	-- Set of attributes pertaining to the specific record type
	}

AdministrativeSourceNamespace 	::= Graphic String {”Source-”}

AdministrativeSourceTypeIdentifier 	::= Graphic String {”Administrative Source”}	-- Type of record taken from the “name” field for the type from the Feature Catalogue or described from the generic Location type in the Feature Catalogue..
AdministrativeSourceContent
	::= SEQUENCE {
		[1] MA_AdministrativeSourceType OPTIONAL,	-- The type of administrative source document
		[2] SEQUENCE OF {MA_SourceORlinkageURL} OPTIONAL,	-- Location for online access
		[3] SEQUENCE OF {MA_SourceORprotocol OPTIONAL,	-- Online Resource Protocol
		[4] SEQUENCE OF {MA_SourceORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
		[5] MA_SourceORname OPTIONAL,	-- Name of the resource
		[6] MA_SourceORdescription OPTIONAL,	-- Description of what the resource is/does
		[7] MA_SourceORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
		[8] MA_RegistryNumber OPTIONAL,	-- Unique official identifier of the record in a registry
		[9] MA_lifeSpanStamp OPTIONAL,	-- The moment that the event represented by the instance of LA_Source is further processed in the LA system
		[10] MA_acceptance OPTIONAL,	-- The date of force of law of the source by an authority
		[11] MA_maintype OPTIONAL,	-- The physical type of document
		[12] MA_availabilityStatus OPTIONAL,	-- The availability status of document
		[13] MA_submission OPTIONAL,	-- The date of submission of the source by a party
		[14] MA_recordation OPTIONAL,	-- The date of registration (recordation) of the source by registering authority
		[15] MA_RPindividualName OPTIONAL,	-- Name of the responsible individual
		[16] MA_RPcontactORlinkageURL,	-- Responsible party location for online access
		[17] MA_RPcontactORprotocol OPTIONAL,	-- Responsible party connection protocol to be used
		[18] MA_RPcontactORapplicationProfile OPTIONAL,	-- Name of an application profile that can be used with the resource
		[19] MA_RPcontactORname OPTIONAL,	-- Name of resource
		[20] MA_RPcontactORdescription OPTIONAL,	-- Description of what the resource is/does
		[21] MA_RPcontactORfunction OPTIONAL,	-- Function performed by the resource: download, information, offline access, order, search
		[22] MA_RPorganizationName OPTIONAL,	-- Name of the responsible organization
		[23] MA_RPpositionName OPTIONAL,	-- Position of the responsible person
		[24] MA_RPcontactPhone OPTIONAL,	-- Telephone numbers at which the organisation or individual may be contacted
		[25] MA_RProle OPTIONAL,	-- Function performed by the responsible party
		[26] MA_RPcontactAddressCountry OPTIONAL,	-- Country of the physical address
		[27] MA_RPcontactAddressDeliveryPoint OPTIONAL,	-- Address line for the physical address (Street name, box number, suite)
		[28] MA_RPcontactAddressCity OPTIONAL,	-- City of the physical address
		[29] MA_RPcontactElectronicMailAddress OPTIONAL,	-- Electronic Mail address
		[30] MA_RPcontactAddressAdministrativeArea OPTIONAL,	-- State, province of the physical address
		[31] MA_RPcontactAddressPostalCode OPTIONAL,	-- Postal Code for the physical address
		[32] SEQUENCE OF{DQnameOfMeasure} OPTIONAL,	-- Data Quality name of measure
		[33] DQmeasureIdentification OPTIONAL,	-- Data Quality measure identification
		[34] DQmeasureDescription OPTIONAL,	-- Data Quality measure description
		[35] DQevaluationMethodType OPTIONAL,	-- Data Quality evaluation method type
		[36] DQevaluationMethodDescription OPTIONAL,	-- Data Quality evaluation method description
		[37] DQevaluationProcedure OPTIONAL,	-- Data Quality evaluation method type
		[38] SEQUENCE OF {DQdateTime} OPTIONAL,	-- Data Quality reference date
		[39] SEQUENCE OF {DQresult},	-- Data Quality result
		[40] MA_ExternalArchiveAcceptance OPTIONAL,	-- The date of force of law of the source by the authority
		[41] MA_ExternalArchiveData OPTIONAL,	-- The content of the source
		[42] MA_ExternalArchiveExtraction OPTIONAL,	-- Date of retrieval of information from an external archive
		[43] MA_ExternalArchiveRecordation OPTIONAL,	-- Date information was recorded in an external archive
		[44] MA_ExternalArchive_sID OPTIONAL,	-- Identifier of the external archive
		[45] MA_ExternalArchiveSubmission OPTIONAL,	-- Date of submission of information in an external archive by a party
		[46] MA_SpatialSourceType OPTIONAL,	-- The type of spatial source document
		[47] MA_AdminSourceType OPTIONAL,	-- The type of administrative source document
		[48] beginLifespanVersion,	-- Start time of a specific instance version 
		[49] endLifespanVersion OPTIONAL,	-- End time of a specific instance version 
	}

--    Attribute Types ---------------------------------------------------------------

-- Describes the type of the feature from a code list.

MA_Type	::= SEQUENCE {Graphic String {”Feature usage =”}
		S121_FeatureType_Codelist_Characterstring 
	}
--    --------------------------------------------

-- A short textual identifier of the feature unit (e.g. a code)

MA_Label	::= SEQUENCE {Graphic String {”Feature code =”}
		Graphic String
	 }
--    --------------------------------------------

-- describes the legal or administrative aspects of the feature object.

MA_Context	::= SEQUENCE {Graphic String {”Feature context =”}
		Graphic String
	 }
--    --------------------------------------------

-- Describes the releasability of the feature.

MA_ Releasability
	::= SEQUENCE {Graphic String {”Releasability =”}
		Graphic String
	 }
--    --------------------------------------------

-- Begin time of a specific instance version

beginLifespanVersion
	::= SEQUENCE {Graphic String {” Beginning of validity =”}
		DateTime_StructuredCharacterString
	 }
--    --------------------------------------------

-- End time of a specific instance version

endLifespanVersion
	::= SEQUENCE {Graphic String {” End of validity =”}
		DateTime_StructuredCharacterString
	}
--    --------------------------------------------

-- Describes the location of the feature as a textual statement.

MA_locationByText
	::= SEQUENCE {Graphic String {” Location by text =”}
		Graphic String 
	}
--    --------------------------------------------

-- Allows a CoordinateReferencingSystem (CRS) to optionally be specified.

MA_referenceSystem
	::= SEQUENCE {Graphic String {” Coordinate Reference System =”}
		RS_Identifier_StructuredCharacterString
	}
--    --------------------------------------------

-- Maximum scale at which the data can be used.

scaleMaximum
	::= SEQUENCE {Graphic String {” Maximum scale =”}
		Graphic String 
	}
--    --------------------------------------------

-- Minimum scale at which the data can be used.

scaleMinimum
	::= SEQUENCE {Graphic String {” Minimum scale =”}
		Graphic String 
	}
--    --------------------------------------------

-- Computational origin of the element: defined, densified, computed or construction.

MA_orgtype	::= SEQUENCE {Graphic String {” Computational origin =”}
		MLBOriginator_Type_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The role of point in the structure of a straight line or curve.

MA_interpolationRole
	::= SEQUENCE {Graphic String {” Interpolation role =”}
		LA_InterpolationType_Codelist_CharacterString
	}
--    --------------------------------------------

-- The type of point.

MA_pointType
	::= SEQUENCE {Graphic String {” Type of point =”}
		LA_PointType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Location of transformed point.

MA_TransformedLocation
	::= SEQUENCE {Graphic String {” Adjusted location =”}
		DirectPosition_FormattedCharacterString 
	}
--    --------------------------------------------

-- Type of computation used to define an arc (line) geodesic or loxodrome.

MA_arctyp	::= SEQUENCE {Graphic String {” Type of arc =”}
		MLBArcType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Category of vertical domain of the object Any particular object may span more than one vertical domain.

MA_verdom	::= SEQUENCE {Graphic String {” Vertical domain =”}
		Sequence Of {MLBJurDom_Type_Codelist_CharacterString} 
	}
--    --------------------------------------------

-- The area value.

MA_areaSize
	::= SEQUENCE {Graphic String {” Area size =”}
		Graphic String 
	}
--    --------------------------------------------

-- Area type: official area, non-official area, calculated area, surveyed area.

MA_areaType
	::= SEQUENCE {Graphic String {” Area type =”}
		LA_AreaType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The coordinates of a point inside the spatial unit.

MA_referencePoint
	::= SEQUENCE {Graphic String	{” Reference point =”}
		RS_Identifier_StructuredCharacterString 
	}
--    --------------------------------------------

-- Relationship to surface

MA_surfaceRelation
	::= SEQUENCE {Graphic String {” Surface relationship =”}
		LA_SurfaceRelationType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Unit of measure

MA_UnitOfMeasure
	::= SEQUENCE {Graphic String {” Unit of measure =”}
		Graphic String 
	}
--    --------------------------------------------

-- The volume of the space

MA_volumeSize
	::= SEQUENCE {Graphic String {” Volume size =”}
		Graphic String 
	}
--    --------------------------------------------

-- The volume type

MA_volumeType
	::= SEQUENCE {Graphic String {” Volume Type =”}
		LA_VolumeType_codelist_CharacterString 
	}
--    --------------------------------------------

-- GM_Point geometry as per IHO S100 V2 Part 7 Spatial Schema

MA_PointGeometry
	::= SEQUENCE {Graphic String {” Position =”}
		DirectPosition_FormattedCharacterString 
	}
--    --------------------------------------------

-- GM_OrientableCurve geometry as per IHO S100 V2 Part 7 Spatial Schema. Spatial primitives limited to GM_Curve, and GM_Curve (arcByCentrePoint and circleByCentrePoint) as per S-100.

MA_CurveGeometry
	::= SEQUENCE {Graphic String {” Line =”}
		PolyLineOrArc 
	}
--    --------------------------------------------

-- Start level for vertical extent

MA_VerticalPosition
	::= SEQUENCE {Graphic String {” Vertical reference level =”}
		DirectPosition_FormattedCharacterString 
	}
--    --------------------------------------------

-- Vertical extent of space

MA_VerticalExtent
	::= SEQUENCE {Graphic String {” Vertical Extent =”}
		Graphic String 
	}
--    --------------------------------------------

-- MA_BAname optionally establishes name for an instance of a BAUnit

MA_BAname	::= SEQUENCE {Graphic String {” Administrative unit type =”}
		Graphic String 
	}
--    --------------------------------------------

-- The attribute MA_BAtype describes the use type of a BAUnit

MA_BAtype	::= SEQUENCE {Graphic String {” Administrative unit name =”}
		S121_BAUnitType_Codelist_CharacterString
	}
--    --------------------------------------------

-- The attribute MA_BAcontext allows the context for an instance of a BAUnit to be described

MA_BAcontext
	::= SEQUENCE {Graphic String {” Administrative unit context =”}
		Graphic String 
	}
--    --------------------------------------------

-- Description regarding the right, restriction or responsibility

MA_RRRdescription
	::= SEQUENCE {Graphic String 
		{” Rights Restrictions Responsibility description =”}
		Graphic String 
	}
--    --------------------------------------------

-- A share in an instance of a subclass of RRR

MA_RRRshare
	::= SEQUENCE {Graphic String {” Share =”}
		Fraction 
	}
--    --------------------------------------------

-- Boolean indicating whether the constraint is applicable

MA_RRRshareCheck
	::= SEQUENCE {Graphic String {” Share constraint applicable =”}
		Boolean 
	}
--    --------------------------------------------

-- Operational use of a right in time sharing

MA_RRRtimeSpec
	::= SEQUENCE {Graphic String {” Share of a right in time =”}
		DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- The type of the right

MA_RightType
	::= SEQUENCE {Graphic String {” Right type =”}
		S121_RightType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The type of the restriction

MA_RestrictionType
	::= SEQUENCE {Graphic String {” Restriction type =”}
		S121_RestrictionType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Boolean indicating whether a party is required for the registration of the restriction in the association to LA_Party

MA_partyRequired
	::= SEQUENCE {Graphic String {” Party Required =”}
		Boolean 
	}
--    --------------------------------------------

-- The type of the responsibility

MA_ResponsibilityType
	::= SEQUENCE {Graphic String {” Responsibility type =”}
		S121_ResponsibilityType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The identifier of the party in an external registration

extPID	::= SEQUENCE {Graphic String {” External party identifier =”}
		Oid_FormattedCharacterString 
	}
--    --------------------------------------------

-- The name of the party

MA_partyName
	::= SEQUENCE {Graphic String {” Party name =”}	
		Graphic String 
	}
--    --------------------------------------------

-- The role of the party 

MA_ partyRole
	::= SEQUENCE {Graphic String {” Party role =”}
		Graphic String 
	}
--    --------------------------------------------

-- The type of the party

MA_partyType
	::= SEQUENCE {Graphic String {” Party type =”}
		S121_PartyType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The fraction of the whole for a party member

MA_partyShare
	::= SEQUENCE {Graphic String {” Group Party Member Share =”}
		Fraction 
	}
--    --------------------------------------------

-- The type of the group party

MA_groupPartyType
	::= SEQUENCE {Graphic String {” Group party type =”}
		S121_GroupPartyType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Document name - for example the document (legislation, treaty, title) that defines the object

MA_name	::= SEQUENCE {Graphic String {” Source name =”}
		Graphic String 
	}
--    --------------------------------------------

-- Location for online access

MA_SourceORlinkageURL
	::= SEQUENCE {Graphic String {” Source online locator =”}
		Graphic String 
	}
--    --------------------------------------------

-- Online Resource Protocol

MA_SourceORprotocol
	::= SEQUENCE {Graphic String {” Source online protocol =”}
		Graphic String 
	}
--    --------------------------------------------

-- Name of an application profile that can be used with the resource

MA_SourceORapplicationProfile
	::= SEQUENCE {Graphic String {” Source application profile =”}
	Graphic String 
	}
--    --------------------------------------------

-- Name of the resource

MA_SourceORname
	::= SEQUENCE {Graphic String {” Source name =”}
	Graphic String 
	}
--    --------------------------------------------

-- Description of what the resource is/does

MA_SourceORdescription
	::= SEQUENCE {Graphic String  {” Source description =”}
	Graphic String 
	}
--    --------------------------------------------

-- Function performed by the resource: download, information, offline access, order, search

MA_SourceORfunction
	::= SEQUENCE {Graphic String {” Source function =”}
	CI_OnLineFunction_Codelist_Characterstring 
	}
--    --------------------------------------------

-- Unique official identifier of the record in a registry.

MA_RegistryNumber
	::= SEQUENCE {Graphic String {” Source registry number =”}
	Graphic String 
	}
--    --------------------------------------------

-- The moment that the event represented by the instance of LA_Source is further processed in the LA system

MA_lifeSpanStamp
	::= SEQUENCE {Graphic String {” Source processed date =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- The date of force of law of the source by an authority

MA_acceptance
	::= SEQUENCE {Graphic String  {” Source acceptance date =”}
	Graphic String 
	}
--    --------------------------------------------

-- The physical type of document

MA_maintype
	::= SEQUENCE {Graphic String  {” Source physical type =”}
	CI_PresentationFromCode_Structured)CharacterString 
	}
--    --------------------------------------------

-- The availability status of document

MA_availabilityStatus
	::= SEQUENCE {Graphic String {” Source availability status =”}
	LA_AvailabilityStatusType_Codelist_CharacterString 
	}
--    --------------------------------------------

-- The date of submission of the source by a party

MA_submission
	::= SEQUENCE {Graphic String  {” Source submission date =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- The date of registration (recordation) of the source by registering authority

MA_recordation
	::= SEQUENCE {Graphic String {” Source date of recordation =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- Name of the responsible individual

MA_RPindividualName
	::= SEQUENCE {Graphic String {” Responsible party name =”}
	Graphic String 
	}
--    --------------------------------------------

-- Responsible party location for online access

MA_RPcontactORlinkageURL
	::= SEQUENCE {Graphic String {” Responsible party online contact =”}
	Graphic String 
	}
--    --------------------------------------------

-- Responsible party connection protocol to be used

MA_RPcontactORprotocol
	::= SEQUENCE {Graphic String {” Responsible party online protocol =”}
 	Graphic String 
	}
--    --------------------------------------------

-- Name of an application profile that can be used with the resource


MA_RPcontactORapplicationProfile
	::= SEQUENCE {Graphic String {” Responsible party application profile =”}
	CI_OnLineFunction_Codelist_Characterstring 
	}
--    --------------------------------------------

-- Name of resource

MA_RPcontactORname
	::= SEQUENCE {Graphic String {” Responsible party resource description =”}
	Graphic String 
	}
--    --------------------------------------------

-- Description of what the resource is/does

MA_RPcontactORdescription
	::= SEQUENCE {Graphic String {” Responsible party resource name =”}
	Graphic String 
	}
--    --------------------------------------------

-- Function performed by the resource: download, information, offline access, order, search

MA_RPcontactORfunction
	::= SEQUENCE {Graphic String {” Responsible party resource function =”}
	Graphic String 
	}
--    --------------------------------------------

-- Name of the responsible organization


MA_RPorganizationName
	::= SEQUENCE {Graphic String {” Responsible party organization name =”}
	Graphic String 
	}
--    --------------------------------------------

-- Position of the responsible person

MA_RPpositionName
	::= SEQUENCE {Graphic String 
		{” Responsible party position =”}
	Graphic String 
	}
--    --------------------------------------------

-- Telephone numbers at which the organisation or individual may be contacted

MA_RPcontactPhone
	::= SEQUENCE {Graphic String {” Responsible party contact phone =”}
	Graphic String 
	}
--    --------------------------------------------

-- Function performed by the responsible party

MA_RProle	::= SEQUENCE {Graphic String {” Responsible party role =”}
	CI_RoleCode_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Country of the physical address

MA_RPcontactAddressCountry
	::= SEQUENCE {Graphic String {” Responsible party address country =”}
	Graphic String 
	}
--    --------------------------------------------

-- Address line for the physical address (Street name, box number, suite)

MA_RPcontactAddressDeliveryPoint
	::= SEQUENCE {Graphic String {” Responsible party delivery point =”}
	Graphic String 
	}
--    --------------------------------------------

-- City of the physical address

MA_RPcontactAddressCity
	::= SEQUENCE {Graphic String {” Responsible party city =”}
	Graphic String 
	}
--    --------------------------------------------

-- Electronic Mail address

MA_RPcontactElectronicMailAddress
	::= SEQUENCE {Graphic String {” Responsible party electronic mail address =”}
	Graphic String 
	}
--    --------------------------------------------

-- State, province of the physical address

MA_RPcontactAddressAdministrativeArea 
	::= SEQUENCE {Graphic String {” Responsible party state/province =”}
	Graphic String 
	}
--    --------------------------------------------

-- Postal Code for the physical address

MA_RPcontactAddressPostalCode
	::= SEQUENCE {Graphic String {” Responsible party postal code =”} 
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality name of measure

DQnameOfMeasure
	::= SEQUENCE {Graphic String {” Data Quality name of measure =”}
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality measure identification

DQmeasureIdentification
	::= SEQUENCE {Graphic String {” Data Quality measure identification =”}
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality measure description

DQmeasureDescription
	::= SEQUENCE {Graphic String {” Data Quality measure description =”}
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality evaluation method type

DQevaluationMethodType
	::= SEQUENCE {Graphic String {” Data Quality evaluation method type =”}
	DQ_EvaluationTypeCode_Codelist_CharacterString 
	}
--    --------------------------------------------

-- Data Quality evaluation method description

DQevaluationMethodDescription
	::= SEQUENCE {Graphic String 
		{” Data Quality evaluation method description =”}
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality evaluation method type

DQevaluationProcedure
	::= SEQUENCE {Graphic String {” Data Quality evaluation method type =”}
	Graphic String 
	}
--    --------------------------------------------

-- Data Quality reference date

DQdateTime	::= SEQUENCE {Graphic String {” Data Quality reference date =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- Data Quality result

DQresult	::= SEQUENCE {Graphic String {” Data Quality result =”}
	Graphic String 
	}
--    --------------------------------------------

-- The date of force of law of the source by the authority

MA_ExternalArchiveAcceptance
	::= SEQUENCE {Graphic String {” External Archive date of acceptance =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- The content of the source

MA_ExternalArchiveData
	::= SEQUENCE {Graphic String {” External Archive information =”}
	Graphic String 
	}
--    --------------------------------------------

-- Date of retrieval of information from an external archive

MA_ExternalArchiveExtraction
	::= SEQUENCE {Graphic String {” External Archive date of retrieval =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- Date information information was recorded in an external archive

MA_ExternalArchiveRecordation
	::= SEQUENCE {Graphic String {” External Archive date of recordation =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- Identifier of the external archive

MA_ExternalArchive_sID
	::= SEQUENCE {Graphic String {” External Archive Identifier =”}
	Oid_FormattedCharacterString 
	}
--    --------------------------------------------

-- Date of submission of information in an external archive by a party

MA_ExternalArchiveSubmission
	::= SEQUENCE {Graphic String {” External Archive date of submission =”}
	DateTime_StructuredCharacterString 
	}
--    --------------------------------------------

-- The type of spatial source document

MA_SpatialSourceType
	::= SEQUENCE {Graphic String {” Spatial source type =”}
	Graphic String 
	}
--    --------------------------------------------

-- The type of administrative source document

MA_AdminSourceType	
	::= SEQUENCE {Graphic String {” Administrative source type =”}
	S121_AdministrativeSourceType_Codelist_CharacterString 
	}

--   Code Lists ----------------------------------------------------------------

S121_FeatureType_Codelist_Characterstring
	::= Choice {	[1]	Graphic String {”MLB”}
		[2]	Graphic String {”A76”}
		[3]	Graphic String {”otherFeatureType”}
	}

--   --------------------------------------------

MLBOriginator_Type_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”defined”}
		[2]	Graphic String {”densified”}
		[3]	Graphic String {”computed”}
		[4]	Graphic String {”construction”}
	}

--   ---------------------------------------

LA_InterpolationType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”midArc”}
		[2]	Graphic String {”start”}
		[3]	Graphic String {”end”}
		[4]	Graphic String {”mid”}
		[5]	Graphic String {”isolated”}
	}

--   ---------------------------------------

LA_PointType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”source”}
		[2]	Graphic String {”control”}
		[3]	Graphic String {”noSource”}
	}

--   ---------------------------------------

MLBArcType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”geodesic”}
		[2]	Graphic String {”loxodrome”}
	}

--   ---------------------------------------

MLBJurDom_Type_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”airspace”}
		[2]	Graphic String {”landSurface”}
		[3]	Graphic String {”waterSurface”}
		[4]	Graphic String {”waterColumn”}
		[5]	Graphic String {”seabedSurface”}
		[6]	Graphic String {”subsoil”}
	}

--   ---------------------------------------

LA_SurfaceRelationType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”mid”}
		[2]	Graphic String {”below”}
		[3]	Graphic String {”above”}
		[4]	Graphic String {”onSurface”}
	}

--   ---------------------------------------

LA_VolumeType_codelist_CharacterString
	::= Choice {	[1]	Graphic String {”officialVolume”}
		[2]	Graphic String {”nonOfficialVolume”}
		[3]	Graphic String {”calculatedVolume”}
		[4]	Graphic String {”surveyedVolume”}
	}

--   ---------------------------------------

S121_BAUnitType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”SovereigntyUnit”}
		[2]	Graphic String {”SovereignRightsUnit”}
		[3]	Graphic String {”JointDevelopmentArea”}
		[4]	Graphic String {”OtherRegulatoryUnit”}
	}
--   ---------------------------------------

S121_RightType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”sovereignty”}
		[2]	Graphic String {”sovereignRight”}
		[3]	Graphic String {”accessRight”}
		[4]	Graphic String {”harvestRight”}
		[5]	Graphic String {”easementRight”}
	}

--   ---------------------------------------

S121_RestrictionType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”timeBasedRestriction”}
		[2]	Graphic String {”passageRestriction”}
		[3]	Graphic String {”accessRestriction”}
		[4]	Graphic String {”useRestriction”}
		[5]	Graphic String {”jurisdictionRestriction”}
		[6]	Graphic String {”resourceRestriction”}
	}

--   ---------------------------------------

S121_ResponsibilityType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”maintenanceResponsibility”}
	}

--   ---------------------------------------

S121_PartyType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”naturalPerson”}
		[2]	Graphic String {”nonNaturalPerson”}
		[3]	Graphic String {”accessRestriction”}
		[4]	Graphic String {”state-country”}
		[5]	Graphic String {”province-state”}
		[6]	Graphic String {”internationalOrganization”}
	}

--   ---------------------------------------

S121_GroupPartyType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”agreement”}
		[2]	Graphic String {”association”}
	}

--   ---------------------------------------

CI_OnLineFunction_Codelist_Characterstring
	::= Choice {	[1]	Graphic String {”download”}
		[2]	Graphic String {”information”}
		[3]	Graphic String {”offlineAccess”}
		[4]	Graphic String {”order”}
		[5]	Graphic String {”search”}
	}

--   ---------------------------------------

LA_AvailabilityStatusType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”archiveConverted”}
		[2]	Graphic String {”archiveDestroyed”}
		[3]	Graphic String {”archiveIncomplete”}
		[4]	Graphic String {”archiveUnknown”}
		[5]	Graphic String {”docAvailable”}
	}

--   ---------------------------------------

CI_RoleCode_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”resourceProvider”}
		[2]	Graphic String {”custodian”}
		[3]	Graphic String {”owner”}
		[4]	Graphic String {”user”}
		[5]	Graphic String {”distributor”}
		[6]	Graphic String {”originator”}
		[7]	Graphic String {”pointOfContact”}
		[8]	Graphic String {”principleInvestigator”}
		[9]	Graphic String {”processor”}
		[10]	Graphic String {”publisher”}
		[11]	Graphic String {”author”}
	}

--   ---------------------------------------

DQ_EvaluationTypeCode_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”directInternal”}
		[2]	Graphic String {”directExternal”}
		[3]	Graphic String {”indirect”}
	}

--   ---------------------------------------

S121_AdministrativeSourceType_Codelist_CharacterString
	::= Choice {	[1]	Graphic String {”internationalAgreement”}
		[2]	Graphic String {”domesticLegislativeInstrument”}
		[3]	Graphic String {”domesticAgreement”}
	}

--   ---------------------------------------

CI_PresentationFormCode_Structured_CharacterString
	::= Choice {	[1]	Graphic String {”documentDigital”}
		[2]	Graphic String {”documentHardcopy”}
		[3]	Graphic String {”inageDigital”}
		[4]	Graphic String {”imageHardcopy”}
		[5]	Graphic String {”mapDigital”}
		[6]	Graphic String {”mapHardcopy”}
		[7]	Graphic String {”modelDigital”}
		[8]	Graphic String {”modelHardcopy”}
		[9]	Graphic String {”profileDigital”}
		[10]	Graphic String {”profileHardcopy”}
		[11]	Graphic String {”tableDigital”}
		[12]	Graphic String {”tableHardcopy”}
		[13]	Graphic String {”videoDigital”}
		[14]	Graphic String {”videoHardcopy”}
	}

--   Structured or Formatted Character Strings ------------------------------------------------

Oid_FormattedCharacterString
	::= SEQUENCE {	GraphicString	-- namespace
			GraphicString  {” - ”}	-- dashDelimiter
			GraphicString	-- localId
	}
--   ---------------------------------------

DirectPosition_FormattedCharacterString
	::= SEQUENCE {	GraphicString 	-- Lat_position
			GraphicString {” / ”}	-- SlashDelimiter
			GraphicString	-- Long_position
	}
--   ---------------------------------------

PolyLineOrArc
	::= Choice {	[1]	S121_PolyLine
		[2]	S121_ArcByCentrePoint
		[3]	S121_CircleByCentrePoint
	}

S121_PolyLine
	::= SEQUENCE {Vertex_StructuredCharacterString
	}

S121_ArcByCentrePoint     ::= ArcByCentrePointStructuredCharacterString

S121_CircleByCentrePoint  ::= CircleByCentrePointStructuredCharacterString

ArcByCentrePointStructuredCharacterString 
	::= SEQUENCE {	GraphicString {” ArcStart_Lat/Long ”}	-- StartIndicator Delimiter
		GraphicString	-- Start_Lat_Position
		GraphicString {” / ”}	-- SlashDelimiter
		GraphicString	-- Start_Long_Position
		GraphicString {” ArcEnd_Lat/Long ”}	-- EndIndicator Delimiter
		GraphicString	-- End_Lat_Position
		GraphicString {” / ”}	-- SlashDelimiter
		GraphicString	-- End_Long_Position
		GraphicString {” ArcCentre_Lat/Long ”}	-- CentreIndicator Delimiter
		GraphicString	-- Centre_Lat_Position
		GraphicString {” / ”}	-- SlashDelimiter
		GraphicString	-- Centre_Long_Position
	}

CircleByCentrePointStructuredCharacterString 
	::= SEQUENCE {	GraphicString {” CircelCentre_Lat/Long ”}	-- CentreIndicator Delimiter
		GraphicString	-- Centre_Lat_Position
		GraphicString {” / ”}	-- SlashDelimiter
		GraphicString	-- Centre_Long_Position
		GraphicString {” CircelPoint_Lat/Long ”}	-- CircelPointIndicator Delimiter
		GraphicString	-- CircelPoint_Lat_Position
		GraphicString {” / ”}	-- SlashDelimiter
		GraphicString	-- CircelPoint_Long_Position
	}

--   ---------------------------------------

-- Structured character string representing date and time.  
-- The format is    YYYY:MM:DD:hh:mm:ss:timeZone
-- The sub fields are separated by the delimiter  :
--    YYYY is the year    e.g.  2017
--    MM is the month  e.g. 05   (May)
--    DD is the day  e.g. 17
--    hh is the hour  e.g. 13   (in 24 hour clock)
--    mm is the minutes e.g.  15
--    ss is the seconds  e.g.   00
--    timeZone is a shift from Greenwich Mean Time in hours 
--    e.g. -5 for Eastern North America (EST). 
--    The plus sign + is optional for east of Greenwich.
--  
-- Therefore a date/time would be   2017:05:17:13:15:00:-5
-- Any unknown fields may be represented by consecutive delimiters e.g.   ::

DateTime_StructuredCharacterString
	::= SEQUENCE {	GraphicString OPTIONAL	-- centuaryAndYear
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- month
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- day
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- hour
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- minute
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- second
		GraphicString OPTIONAL {”:”}	-- ColonDelimiter
		GraphicString OPTIONAL	-- timeZone
	}

--   ---------------------------------------

RS_Identifier_StructuredCharacterString
	::= SEQUENCE {	GraphicString	-- codeSpace
			GraphicString	-- version
	}

--   ---------------------------------------

-- In an explicit text record oriented implementation a Distance data type will be represented
-- as the text string  representing a distance as a number in the Units of Measure defined in
-- the MA_UnitOfMeasure attribute (or in metadata).

Distance	::= GraphicString

--   ---------------------------------------

-- In an explicit text record oriented implementation a Fraction data type will be represented
-- as the text string "0.xxxx..." where xxx... is the mantissa (fractional part of a number).

Fraction	::= GraphicString

--   ---------------------------------------

-- In an explicit text record oriented implementation a Boolean data type will be represented
-- as the text Yes or No.

Boolean	::= GraphicString

--   ---------------------------------------
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«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

Implements
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S121_VersionedObject

«FeatureAttribute,abstract»

S121 Information Structure::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100_GF_SpatialAttributeType»

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

«type»

Names::GenericName

{root}

+ depth(): Integer

+ getObject(): Any

+ parsedName(): Sequence<LocalName>

«FeatureAttribute,abstract»

ImplementationClass::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

Implements
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S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Point

+ MA_PointGeometry: DirectPosition_FormattedCharacterString

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Location

+ MA_orgtype: MLBOriginator_Type_Codelist_CharacterString [0..1]

+ MA_interpolationRole: LA_InterpolationType_Codelist_CharacterString

+ MA_pointType: LA_PointType_Codelist_CharacterString [0..1]

+ MA_TransformedLocation: DirectPosition_FormattedCharacterString [0..*]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Location

+ MA_orgtype: MLBOriginator_Type [0..1]

+ MA_interpolationRole: LA_InterpolationType

+ MA_pointType: LA_PointType [0..1]

+ MA_transAndResult: LA _Transformation [0..*]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Point

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part 7»

+ geometry: GM_Point

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«codeList»

Surveying and 

Representation::

LA_PointType

+ source

+ control

+ noSource

«codeList»

Surveying and 

Representation::

LA_InterpolationType

+ midArc

+ start

+ end

+ mid

+ isolated

«datatype»

Surveying and Representation::

LA_Transformation

+ transformation: CC_OperationMethod

+ transformedLocation: GM_Point

«CodeList»

MLB_Objects::

MLBOriginator_Type

+ defined

+ densified

+ computed

+ construction

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

«type»

Names::GenericName

{root}

+ depth(): Integer

+ getObject(): Any

+ parsedName(): Sequence<LocalName>

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«CodeList»

MLBOriginator_Type_Codelist_CharacterString

+ defined

+ densified

+ computed

+ construction

«CodeList»

LA_InterpolationType_Codelist_CharacterString

+ midArc

+ start

+ end

+ mid

+ isolated

«CodeList»

LA_PointType_Codelist_CharacterString

+ source

+ control

+ noSource

IO_IdentifiedObject

S100_IO_IdentifiedObject

«type»

Coordinate Operations::

CC_OperationMethod

+ formulaReference: CC_Formula

+ sourceDimensions: Integer [0..1]

+ targetDimensions: Integer [0..1]

«Union»

Coordinate Operations::

CC_Formula

{root}

+ formula: CharacterString

+ formulaCitation: CI_Citation

«datatype»

Citation and responsible party information::

CI_Citation

+ title: CharacterString

+ alternateTitle: CharacterString [0..*]

+ date: CI_Date [1..*]

+ edition: CharacterString [0..1]

+ editionDate: Date [0..1]

+ identifier: MD_Identifier [0..*]

+ citedResponsibleParty: CI_ResponsibleParty [0..*]

+ presentationForm: CI_PresentationFormCode [0..*]

+ series: CI_Series [0..1]

+ otherCitationDetails: CharacterString [0..1]

+ collectiveTitle: CharacterString [0..1]

+ ISBN: CharacterString [0..1]

+ ISSN: CharacterString [0..1]

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

If a transformation formula is referenced in the 

attribute "transAndResult"it will be described in the 

spatial source.

Implements

Implements

1

SpatialAttribute

0..*

1

Spatial Point

0..*
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S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Point

+ MA_PointGeometry: DirectPosition_FormattedCharacterString

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Location

+ MA_orgtype: MLBOriginator_Type_Codelist_CharacterString [0..1]

+ MA_interpolationRole: LA_InterpolationType_Codelist_CharacterString

+ MA_pointType: LA_PointType_Codelist_CharacterString [0..1]

+ MA_TransformedLocation: DirectPosition_FormattedCharacterString [0..*]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Location

+ MA_orgtype: MLBOriginator_Type [0..1]

+ MA_interpolationRole: LA_InterpolationType

+ MA_pointType: LA_PointType [0..1]

+ MA_transAndResult: LA _Transformation [0..*]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Point

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part 7»

+ geometry: GM_Point

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«codeList»

Surveying and 

Representation::

LA_PointType

+ source

+ control

+ noSource

«codeList»

Surveying and 

Representation::

LA_InterpolationType

+ midArc

+ start

+ end

+ mid

+ isolated

«datatype»

Surveying and Representation::

LA_Transformation

+ transformation: CC_OperationMethod

+ transformedLocation: GM_Point

«CodeList»

MLB_Objects::

MLBOriginator_Type

+ defined

+ densified

+ computed

+ construction

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

«type»

Names::GenericName

{root}

+ depth(): Integer

+ getObject(): Any

+ parsedName(): Sequence<LocalName>

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«CodeList»

MLBOriginator_Type_Codelist_CharacterString

+ defined

+ densified

+ computed

+ construction

«CodeList»

LA_InterpolationType_Codelist_CharacterString

+ midArc

+ start

+ end

+ mid

+ isolated

«CodeList»

LA_PointType_Codelist_CharacterString

+ source

+ control

+ noSource

IO_IdentifiedObject

S100_IO_IdentifiedObject

«type»

Coordinate Operations::

CC_OperationMethod

+ formulaReference: CC_Formula

+ sourceDimensions: Integer [0..1]

+ targetDimensions: Integer [0..1]

«Union»

Coordinate Operations::

CC_Formula

{root}

+ formula: CharacterString

+ formulaCitation: CI_Citation

«datatype»

Citation and responsible party information::

CI_Citation

+ title: CharacterString

+ alternateTitle: CharacterString [0..*]

+ date: CI_Date [1..*]

+ edition: CharacterString [0..1]

+ editionDate: Date [0..1]

+ identifier: MD_Identifier [0..*]

+ citedResponsibleParty: CI_ResponsibleParty [0..*]

+ presentationForm: CI_PresentationFormCode [0..*]

+ series: CI_Series [0..1]

+ otherCitationDetails: CharacterString [0..1]

+ collectiveTitle: CharacterString [0..1]

+ ISBN: CharacterString [0..1]

+ ISSN: CharacterString [0..1]

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

If a transformation formula is referenced in the 

attribute "transAndResult"it will be described in the 

spatial source.

1

SpatialAttribute

0..*

Implements

Implements

1

SpatialAttribute

0..*
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«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Limit

+ MA_arctyp: MLBArcType_Codelist_CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Curve

+ MA_CurveGeometry: PolyLineOrArc [0..1]

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Curve

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part 7»

+ geometry: GM_OrientableCurve [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Limit

+ MA_arctyp: MLBArcType [0..1]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

MLB_Objects::

MLBArcType

+ geodesic

+ loxodrome

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableCurve

::GM_OrientablePrimitive

+ orientation: Sign

+ boundary(): GM_CurveBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::GM_CurveBoundary

«CodeList»

MLBArcType_Codelist_CharacterString

+ geodesic

+ loxodrome

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«datatype»

Vertex_StructuredCharacterString

+ Lat_position: CharacterString

+ slashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

PolyLineOrArc

+ S121_PolyLine: Sequence<Vertex_StructuredCharacterString> [0..1]

+ S121_ArcByCentrePoint: ArcByCentrePoint_StructuredCharacterString [0..1]

+ S121_CircleByCentrePoint: CircleByCentrePoint_StructuredCharacterString [0..1]

constraints

{Choice of S121_Polyline or S121_ArcByCentre or S121_CircelByCentre}

«datatype»

ArcByCentrePoint_StructuredCharacterString

+ StartIndicatorDelimiter: CharacterString = ArcStart_Lat/Long

+ Start_Lat_position: CharacterString

+ SlashDelimiterS: CharacterString = /

+ Start_Long_position: CharacterString

+ EndIndicatorDelimiter: CharacterString = , ArcEnd_Lat/Long

+ End_Lat_position: CharacterString

+ SlashDelimiterE: CharacterString = /

+ End_Long_position: CharacterString

+ CentreIndicatorDelimiter: CharacterString = , ArcCentre_Lat/Long

+ Centre_Lat_position: CharacterString

+ SlashDelimiterC: CharacterString = ,

+ Centre_Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«datatype»

CircleByCentrePoint_StructuredCharacterString

+ CentreIndicatorDelimiter: CharacterString = CircleCentre_La...

+ Centre_Lat_position: CharacterString

+ SlashDelimiterC: CharacterString = /

+ Centre_Long_position: CharacterString

+ CirclePointIndicatorDelimiter: CharacterString = CirclePoint_Lat/Long

+ CirclePoint_Lat_position: CharacterString

+ SlashDelimiterP: CharacterString = /

+ CirclePoint_Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

The geometry of a 

curve includes optional 

references to start and 

end points (Locations).

Implements

1..*

Spatial Curve

0..*

1..*

SpatialAttribute

0..*

Implements
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«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Limit

+ MA_arctyp: MLBArcType_Codelist_CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Curve

+ MA_CurveGeometry: PolyLineOrArc [0..1]

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Curve

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part 7»

+ geometry: GM_OrientableCurve [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Limit

+ MA_arctyp: MLBArcType [0..1]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

MLB_Objects::

MLBArcType

+ geodesic

+ loxodrome

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableCurve

::GM_OrientablePrimitive

+ orientation: Sign

+ boundary(): GM_CurveBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::GM_CurveBoundary

«CodeList»

MLBArcType_Codelist_CharacterString

+ geodesic

+ loxodrome

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«datatype»

Vertex_StructuredCharacterString

+ Lat_position: CharacterString

+ slashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

PolyLineOrArc

+ S121_PolyLine: Sequence<Vertex_StructuredCharacterString> [0..1]

+ S121_ArcByCentrePoint: ArcByCentrePoint_StructuredCharacterString [0..1]

+ S121_CircleByCentrePoint: CircleByCentrePoint_StructuredCharacterString [0..1]

constraints

{Choice of S121_Polyline or S121_ArcByCentre or S121_CircelByCentre}

«datatype»

ArcByCentrePoint_StructuredCharacterString

+ StartIndicatorDelimiter: CharacterString = ArcStart_Lat/Long

+ Start_Lat_position: CharacterString

+ SlashDelimiterS: CharacterString = /

+ Start_Long_position: CharacterString

+ EndIndicatorDelimiter: CharacterString = , ArcEnd_Lat/Long

+ End_Lat_position: CharacterString

+ SlashDelimiterE: CharacterString = /

+ End_Long_position: CharacterString

+ CentreIndicatorDelimiter: CharacterString = , ArcCentre_Lat/Long

+ Centre_Lat_position: CharacterString

+ SlashDelimiterC: CharacterString = ,

+ Centre_Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«datatype»

CircleByCentrePoint_StructuredCharacterString

+ CentreIndicatorDelimiter: CharacterString = CircleCentre_La...

+ Centre_Lat_position: CharacterString

+ SlashDelimiterC: CharacterString = /

+ Centre_Long_position: CharacterString

+ CirclePointIndicatorDelimiter: CharacterString = CirclePoint_Lat/Long

+ CirclePoint_Lat_position: CharacterString

+ SlashDelimiterP: CharacterString = /

+ CirclePoint_Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

The geometry of a 

curve includes optional 

references to start and 

end points (Locations).

Implements

Implements

1..*

SpatialAttribute

0..*

1..*

SpatialAttribute

0..*
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«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Spatial Unit::

LA_AreaValue

+ areaSize: Area

+ type: LA_AreaType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Surface

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Zone

+ MA_verdom: MLBJurDom_Type_Codelist_CharacterString [0..*]

+ MA_areaSize: CharacterString [0..*]

+ MA_areaType: LA_AreaType_Codelist_CharacterString [0..1]

+ MA_referencePoint: DirectPosition_FormattedCharacterString [0..1]

+ MA_surfaceRelation: LA_SurfaceRelationType_Codelist_CharacterString [0..1]

+ MA_UnitOfMeasure: CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Surface

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part7»

+ geometry: GM_OrientableSurface

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Zone

+ MA_verdom: MLBJurDom_Type [0..*]

+ MA_area: LA_AreaValue [0..*]

+ MA_referencePoint: GM_Point [0..1]

+ MA_surfaceRelation: LA_SurfaceRelationType [0..1]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

MLB_Objects::

MLBJurDom_Type

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

«codeList»

Spatial Unit::

LA_SurfaceRelationType

+ mixed

+ below

+ above

+ onSurface

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableSurface

+ boundary(): GM_SurfaceBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::

GM_SurfaceBoundary

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

MLBJurDom_Type_Codelist_CharacterString

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«codeList»

Spatial Unit::

LA_AreaType

+ officialArea

+ nonOfficalArea

+ calculatedArea

+ surveyedArea

The geometry of a 

Zone is implemented 

by use of the pointers 

to the bounding Limits, 

including Limits defined

by S121_Curves that are 

"LocationByText". The 

class S121_Surface 

carries attributes about 

the underlying 

geometric surface but 

does not explicity 

define a geometric 

surface. 

Measure

Units of Measure::

Area

+ uom: UomArea

UnitOfMeasure

Units of Measure::UomArea

::UnitOfMeasure

+ uomName: CharacterString

+ uomSymbol: CharacterString

+ measureType: MeasureType

+ nameStandardUnit: CharacterString [0..1]

+ scaleToStandardUnit: Real [0..1]

+ offsetToStandardUnit: Real [0..1]

+ formula: CharacterString [0..1]

::UnitOfMeasure

+ convertFrom(Measure*): Measure

+ convertFromStandard(Measure*): Measure

+ convertTo(UnitOfMeasure*): Measure

+ convertToStandard(Measure*): Measure

«CodeList»

LA_AreaType_Codelist_CharacterString

+ officialArea

+ nonOfficalArea

+ calculatedArea

+ surveyedArea

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«CodeList»

LA_SurfaceRelationType_Codelist_CharacterString

+ mixed

+ below

+ above

+ onSurface

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

1..*

Spatial Surface

0..*

1..*

SpatialAttribute

0..*

Implements

Implements
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«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Spatial Unit::

LA_AreaValue

+ areaSize: Area

+ type: LA_AreaType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

ImplementationClass::S121_Surface

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Zone

+ MA_verdom: MLBJurDom_Type_Codelist_CharacterString [0..*]

+ MA_areaSize: CharacterString [0..*]

+ MA_areaType: LA_AreaType_Codelist_CharacterString [0..1]

+ MA_referencePoint: DirectPosition_FormattedCharacterString [0..1]

+ MA_surfaceRelation: LA_SurfaceRelationType_Codelist_CharacterString [0..1]

+ MA_UnitOfMeasure: CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_SpatialAttributeType

«Geometry,FeatureAttribute»

S121_Feature::S121_Surface

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part7»

+ geometry: GM_OrientableSurface

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Zone

+ MA_verdom: MLBJurDom_Type [0..*]

+ MA_area: LA_AreaValue [0..*]

+ MA_referencePoint: GM_Point [0..1]

+ MA_surfaceRelation: LA_SurfaceRelationType [0..1]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

MLB_Objects::

MLBJurDom_Type

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

«codeList»

Spatial Unit::

LA_SurfaceRelationType

+ mixed

+ below

+ above

+ onSurface

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableSurface

+ boundary(): GM_SurfaceBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::

GM_SurfaceBoundary

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

MLBJurDom_Type_Codelist_CharacterString

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«codeList»

Spatial Unit::

LA_AreaType

+ officialArea

+ nonOfficalArea

+ calculatedArea

+ surveyedArea

The geometry of a 

Zone is implemented 

by use of the pointers 

to the bounding Limits, 

including Limits defined

by S121_Curves that are 

"LocationByText". The 

class S121_Surface 

carries attributes about 

the underlying 

geometric surface but 

does not explicity 

define a geometric 

surface. 

Measure

Units of Measure::

Area

+ uom: UomArea

UnitOfMeasure

Units of Measure::UomArea

::UnitOfMeasure

+ uomName: CharacterString

+ uomSymbol: CharacterString

+ measureType: MeasureType

+ nameStandardUnit: CharacterString [0..1]

+ scaleToStandardUnit: Real [0..1]

+ offsetToStandardUnit: Real [0..1]

+ formula: CharacterString [0..1]

::UnitOfMeasure

+ convertFrom(Measure*): Measure

+ convertFromStandard(Measure*): Measure

+ convertTo(UnitOfMeasure*): Measure

+ convertToStandard(Measure*): Measure

«CodeList»

LA_AreaType_Codelist_CharacterString

+ officialArea

+ nonOfficalArea

+ calculatedArea

+ surveyedArea

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«CodeList»

LA_SurfaceRelationType_Codelist_CharacterString

+ mixed

+ below

+ above

+ onSurface

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

Implements

1..*

SpatialAttribute

0..*

1..*

SpatialAttribute

0..*

Implements
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«datatype»

Spatial Unit::

LA_VolumeValue

+ volumeSize: Volume

+ type: LA_VolumeType

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

S121_Surface

«Geometry,FeatureAttribute»

ImplementationClass::S121_Volume

+ MA_verticalPosition: DirectPosition_FormattedCharacterString

+ MA_verticalExtent: CharacterString

+ MA_UnitOfMeasure: CharacterString [0..1]

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Space

+ MA_verdom: MLBJurDom_Type_Codelist_CharacterString [0..*]

+ MA_referencePoint: DirectPosition_FormattedCharacterString [0..1]

+ MA_volumeSize: CharacterString [0..*]

+ MA_UnitOfMearure: CharacterString [0..1]

+ MA_volumeType: LA_VolumeType_codelist_CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Space

+ MA_verdom: MLBJurDom_Type [0..*]

+ MA_referencePoint: GM_Point [0..1]

+ MA_volume: LA_VolumeValue [0..*]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_Surface

«Geometry,FeatureAttribute»

S121_Feature::S121_Volume

+ MA_verticalPosition: GM_Point

+ MA_verticalExtent: Distance

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part7»

::S121_Surface

+ geometry: GM_OrientableSurface

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableSurface

+ boundary(): GM_SurfaceBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::

GM_SurfaceBoundary

Length

Units of Measure::

Distance

::Length

+ uom: UomLength

::Measure

+ value: Number

UnitOfMeasure

Units of Measure::UomLength

::UnitOfMeasure

+ uomName: CharacterString

+ uomSymbol: CharacterString

+ measureType: MeasureType

+ nameStandardUnit: CharacterString [0..1]

+ scaleToStandardUnit: Real [0..1]

+ offsetToStandardUnit: Real [0..1]

+ formula: CharacterString [0..1]

«CodeList»

Units of 

Measure::

MeasureType

{root}

+ area

+ length

+ angle

+ time

+ velocity

+ volume

+ scale

+ weight

«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

«CodeList»

MLB_Objects::

MLBJurDom_Type

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«codeList»

Spatial Unit::

LA_VolumeType

+ officialVolume

+ nonOfficalVolume

+ calculatedVolume

+ surveyedVolume

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

MLBJurDom_Type_Codelist_CharacterString

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«CodeList»

LA_SurfaceRelationType_Codelist_CharacterString

+ mixed

+ below

+ above

+ onSurface

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«CodeList»

LA_VolumeType_codelist_CharacterString

+ officialVolume

+ nonOfficalVolume

+ calculatedVolume

+ surveyedVolume

In an explicit text 

record oriented 

implementation a 

Distance data type will 

be represented as the 

text string  representing 

a distance as a number 

in the Units of Measure 

defined in the 

MA_UnitOfMeasure 

attribute (or in 

metadata).

Implements

1..*

Spatial Space

0..*

1..*

SpatialAttribute

0..*

Implements
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«datatype»

Spatial Unit::

LA_VolumeValue

+ volumeSize: Volume

+ type: LA_VolumeType

GM_Primitive

«type»

Geometric primitive::GM_Point

+ position: DirectPosition

+ bearing(GM_Position*): Bearing

+ boundary(): NULL

+ GM_Point(GM_Position*): GM_Point

Coordinate geometry::

DirectPosition

{root}

+ coordinate: Sequence<Number>

+ /dimension: Integer

S121_Surface

«Geometry,FeatureAttribute»

ImplementationClass::S121_Volume

+ MA_verticalPosition: DirectPosition_FormattedCharacterString

+ MA_verticalExtent: CharacterString

+ MA_UnitOfMeasure: CharacterString [0..1]

::S121_SpatialAttributeType

+ saID: Oid_FormattedCharacterString

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: RS_Identifier_StructuredCharacterString [0..1]

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMaximum: PositiveInteger [0..1]

+ scaleMinimum: PositiveInteger [0..1]

«S121_VersionAttribute»

::S121_SpatialAttributeType

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

ImplementationClass::Space

+ MA_verdom: MLBJurDom_Type_Codelist_CharacterString [0..*]

+ MA_referencePoint: DirectPosition_FormattedCharacterString [0..1]

+ MA_volumeSize: CharacterString [0..*]

+ MA_UnitOfMearure: CharacterString [0..1]

+ MA_volumeType: LA_VolumeType_codelist_CharacterString [0..1]

::S121_FeatureUnit

+ fuID: Oid_FormattedCharacterString

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType_Codelist_CharacterString

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

«S121_VersionAttribute»

::S121_FeatureUnit

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_FeatureUnit

«MLB»

S121 Feature Model::Space

+ MA_verdom: MLBJurDom_Type [0..*]

+ MA_referencePoint: GM_Point [0..1]

+ MA_volume: LA_VolumeValue [0..*]

::S121_FeatureUnit

+ fuID: Oid

+ MA_TypeName: CharacterString [0..1]

+ MA_Type: S121_FeatureType

+ MA_Label: CharacterString [0..1]

+ MA_Context: CharacterString [0..1]

+ MA_Releasability: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_Surface

«Geometry,FeatureAttribute»

S121_Feature::S121_Volume

+ MA_verticalPosition: GM_Point

+ MA_verticalExtent: Distance

::S121_SpatialAttributeType

+ saID: Oid

+ MA_locationByText: CharacterString [0..1]

+ MA_referenceSystem: S100_IO_IdentifiedObject [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«S100 Part7»

::S121_Surface

+ geometry: GM_OrientableSurface

«S100_GF_SpatialAttributeType»

::S121_SpatialAttributeType

+ scaleMinimum: PositiveInteger [0..1]

+ scaleMaximum: PositiveInteger [0..1]

GM_OrientablePrimitive

«type»

Geometric primitive::

GM_OrientableSurface

+ boundary(): GM_SurfaceBoundary

GM_PrimitiveBoundary

«type»

Geometric primitive::

GM_SurfaceBoundary

Length

Units of Measure::

Distance

::Length

+ uom: UomLength

::Measure

+ value: Number

UnitOfMeasure

Units of Measure::UomLength

::UnitOfMeasure

+ uomName: CharacterString

+ uomSymbol: CharacterString

+ measureType: MeasureType

+ nameStandardUnit: CharacterString [0..1]

+ scaleToStandardUnit: Real [0..1]

+ offsetToStandardUnit: Real [0..1]

+ formula: CharacterString [0..1]

«CodeList»

Units of 

Measure::

MeasureType

{root}

+ area

+ length

+ angle

+ time

+ velocity

+ volume

+ scale

+ weight

«CodeList»

S121_Feature::

S121_FeatureType

+ MLB

+ A76

+ otherFeatureType

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

IO_IdentifiedObject

S100 V2 Identified Object::

S100_IO_IdentifiedObject

::IO_IdentifiedObject

+ name: RS_Identifier

::IO_IdentifiedObjectBase

+ identifier: RS_Identifier [0..*]

+ alias: GenericName [0..*]

+ remarks: CharacterString [0..1]

«CodeList»

MLB_Objects::

MLBJurDom_Type

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«codeList»

Spatial Unit::

LA_VolumeType

+ officialVolume

+ nonOfficalVolume

+ calculatedVolume

+ surveyedVolume

MD_Identifier

Reference system information::

RS_Identifier

+ codeSpace[0..1]: CharacterString

+ version[0..1]: CharacterString

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

S121_FeatureType_Codelist_CharacterString

+ MLB

+ A76

+ otherFeatureType

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

MLBJurDom_Type_Codelist_CharacterString

+ airspace

+ landSurface

+ waterSurface

+ waterColumn

+ seabedSurface

+ subsoil

«datatype»

DirectPosition_FormattedCharacterString

+ Lat_position: CharacterString

+ SlashDelimiter: CharacterString = /

+ Long_position: CharacterString

constraints

{position may be formatted as either Decimal Degrees or as Degrees, Minutes, Seconds (with decimal fractions)}

«CodeList»

LA_SurfaceRelationType_Codelist_CharacterString

+ mixed

+ below

+ above

+ onSurface

RS_Identifier_StructuredCharacterString

+ codeSpace: CharacterString [0..1]

+ version: CharacterString [0..1]

«CodeList»

LA_VolumeType_codelist_CharacterString

+ officialVolume

+ nonOfficalVolume

+ calculatedVolume

+ surveyedVolume

In an explicit text 

record oriented 

implementation a 

Distance data type will 

be represented as the 

text string  representing 

a distance as a number 

in the Units of Measure 

defined in the 

MA_UnitOfMeasure 

attribute (or in 

metadata).

Implements

1..*

SpatialAttribute

0..*

1..*

SpatialAttribute

0..*

Implements
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

S121_VersionedObject

«MLB»

S121_Administrative::S121_BAUnit

+ uID: Oid

+ MA_BAname: CharacterString [0..1]

+ MA_BAtype: S121_BAUnitType

+ MA_BAcontext: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

ImplementationClass::S121_BAUnit

+ uID: Oid_FormattedCharacterString

+ MA_BAname: CharacterString [0..1]

+ MA_BAtype: S121_BAUnitType_Codelist_CharacterString

+ MA_BAcontext: CharacterString [0..1]

«S121_VersionAttribute»

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«codeList»

S121_Administrative::

S121_BAUnitType

+ SovereigntyUnit

+ SovereignRightsUnit

+ JointDevelopmentUnit

+ OtherRegulatoryUnit

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_BAUnitType_Codelist_CharacterString

+ SovereigntyUnit

+ SovereignRightsUnit

+ JointDevelopmentUnit

+ OtherRegulatoryUnit

+unit1 0..*

Relation

BAUnit

+unit2 0..*

+unit1 0..*

relationBAUnit

+unit2 0..*

Implements
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

S121_VersionedObject

«MLB»

S121_Administrative::S121_BAUnit

+ uID: Oid

+ MA_BAname: CharacterString [0..1]

+ MA_BAtype: S121_BAUnitType

+ MA_BAcontext: CharacterString [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

ImplementationClass::S121_BAUnit

+ uID: Oid_FormattedCharacterString

+ MA_BAname: CharacterString [0..1]

+ MA_BAtype: S121_BAUnitType_Codelist_CharacterString

+ MA_BAcontext: CharacterString [0..1]

«S121_VersionAttribute»

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«codeList»

S121_Administrative::

S121_BAUnitType

+ SovereigntyUnit

+ SovereignRightsUnit

+ JointDevelopmentUnit

+ OtherRegulatoryUnit

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_BAUnitType_Codelist_CharacterString

+ SovereigntyUnit

+ SovereignRightsUnit

+ JointDevelopmentUnit

+ OtherRegulatoryUnit

+unit1 0..*

relationBAUnit

+unit2 0..*

+unit1 0..*

relationBAUnit

+unit2 0..*

Implements
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

S121_RRR

«MLB»

S121_Administrative::S121_Right

+ MA_RightType: S121_RightType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative:

:S121_RightType

+ sovereignty

+ sovereignRight

+ accessRight

+ harvestRight

+ easementRight

S121_RRR

ImplementationClass::S121_Right

+ MA_RightType: S121_RightType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_RightType_Codelist_CharacterString

+ sovereignty

+ sovereignRight

+ accessRight

+ harvestRight

+ easementRight

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

S121_RRR

«MLB»

S121_Administrative::S121_Right

+ MA_RightType: S121_RightType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative:

:S121_RightType

+ sovereignty

+ sovereignRight

+ accessRight

+ harvestRight

+ easementRight

S121_RRR

ImplementationClass::S121_Right

+ MA_RightType: S121_RightType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_RightType_Codelist_CharacterString

+ sovereignty

+ sovereignRight

+ accessRight

+ harvestRight

+ easementRight

In an explicit text 

record oriented 

implementation a 

Distance data type will 

be represented as the 

text string  representing 

a distance as a number 

in the Units of Measure 

defined in the 

MA_UnitOfMeasure 

attribute (or in 

metadata).

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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S121_RRR

«MLB»

S121_Administrative::S121_Restriction

+ MA_partyRequired: Boolean [0..1]

+ MA_RestrictionType: S121_RestrictionType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative::

S121_RestrictionType

+ timeBasedRestriction

+ passageRestriction

+ accessRestriction

+ useRestriction

+ jurisdictionRestriction

+ resourceRestriction

S121_RRR

ImplementationClass::S121_Restriction

+ MA_partyRequired: Boolean [0..1]

+ MA_RestrictionType: S121_RestrictionType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_RestrictionType_Codelist_CharacterString

+ timeBasedRestriction

+ passageRestriction

+ accessRestriction

+ useRestriction

+ jurisdictionRestriction

+ resourceRestriction

In an explicit text 

record oriented 

implementation a 

Distance data type 

will be represented 

as the text string  

representing a 

distance as a 

number in the 

Units of Measure 

defined in the 

MA_UnitOfMeasur

e attribute (or in 

metadata).

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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S121_RRR

«MLB»

S121_Administrative::S121_Restriction

+ MA_partyRequired: Boolean [0..1]

+ MA_RestrictionType: S121_RestrictionType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative::

S121_RestrictionType

+ timeBasedRestriction

+ passageRestriction

+ accessRestriction

+ useRestriction

+ jurisdictionRestriction

+ resourceRestriction

S121_RRR

ImplementationClass::S121_Restriction

+ MA_partyRequired: Boolean [0..1]

+ MA_RestrictionType: S121_RestrictionType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_RestrictionType_Codelist_CharacterString

+ timeBasedRestriction

+ passageRestriction

+ accessRestriction

+ useRestriction

+ jurisdictionRestriction

+ resourceRestriction

In an explicit text 

record oriented 

implementation a 

Distance data type 

will be represented 

as the text string  

representing a 

distance as a 

number in the 

Units of Measure 

defined in the 

MA_UnitOfMeasur

e attribute (or in 

metadata).

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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S121_RRR

«MLB»

S121_Administrative::S121_Responsibility

+ MA_ResponsibilityType: S121_ResponsibilityType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative::

S121_ResponsibilityType

+ maintenanceResponsibility

S121_RRR

ImplementationClass::S121_Responsibility

+ MA_ResponsibilityType: S121_ResponsibilityType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«CodeList»

S121_ResponsibilityType_Codelist_CharacterString

+ maintenanceResponsibility

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

In an explicit text 

record oriented 

implementation a 

Distance data type will 

be represented as the 

text string  representing 

a distance as a number 

in the Units of Measure 

defined in the 

MA_UnitOfMeasure 

attribute (or in 

metadata).

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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S121_RRR

«MLB»

S121_Administrative::S121_Responsibility

+ MA_ResponsibilityType: S121_ResponsibilityType

::S121_RRR

+ rID: Oid

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: S100_GF_DateTimeAttributeClass [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Administrative::

S121_ResponsibilityType

+ maintenanceResponsibility

S121_RRR

ImplementationClass::S121_Responsibility

+ MA_ResponsibilityType: S121_ResponsibilityType_Codelist_CharacterString

::S121_RRR

+ rID: Oid_FormattedCharacterString

+ MA_RRRdescription: CharacterString [0..1]

+ MA_RRRshare: Fraction [0..1]

+ MA_RRRshareCheck: Boolean [0..1]

+ MA_RRRtimeSpec: DateTime_StructuredCharacterString [0..1]

«S121_VersionAttribute»

::S121_RRR

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator =

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

S100_GF_SimpleAttributeType

«metaclass»

S100 V2 Part 3 General Feature Model::

S100_GF_DateTimeAttributeClass

+ valueType: DateTime {readOnly}

«CodeList»

S121_ResponsibilityType_Codelist_CharacterString

+ maintenanceResponsibility

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

In an explicit text 

record oriented 

implementation a 

Distance data type will 

be represented as the 

text string  representing 

a distance as a number 

in the Units of Measure 

defined in the 

MA_UnitOfMeasure 

attribute (or in 

metadata).

In an explicit text 

record oriented 

implementation a 

Fraction data type will 

be represented as the 

text string "0.xxxx..." 

where xxx... is the 

mantissa (fractional part 

of a number).

Implements
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator

=

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

ImplementationClass::S121_GroupParty

+ MA_groupPartyType: S121_GroupPartyType_Codelist_CharacterString

::S121_Party

+ pID: Oid_FormattedCharacterString

+ extPID: Oid_FormattedCharacterString [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType_Codelist_CharacterString

«S121_VersionAttribute»

::S121_Party

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

ImplementationClass::S121_PartyMember

+ MA_partyShare: Fraction [0..1]

«S121_VersionAttribute»

+ PartyShareBeginLifespanVersion: DateTime_StructuredCharacterString [0..1]

+ PartyShareEndLifespanVersion: DateTime_StructuredCharacterString [0..1]

constraints

{The version attributes are by default equivalent to the Associated S121_Party instance version attributes.}

ImplementationClass::S121_Party

+ pID: Oid_FormattedCharacterString

+ extPID: Oid_FormattedCharacterString [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType_Codelist_CharacterString

«S121_VersionAttribute»

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_VersionedObject

«MLB»

S121_Party::S121_Party

+ pID: Oid

+ extPID: Oid [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_VersionedObject

«MLB»

S121_Party::S121_GroupParty

+ MA_groupPartyType: S121_GroupPartyType

::S121_Party

+ pID: Oid

+ extPID: Oid [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_VersionedObject

S121_Party::S121_PartyMember

+ MA_partyShare: Fraction [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Party::S121_PartyType

+ naturalPerson

+ nonNaturalPerson

+ state-country

+ province-state

+ internationalOrganization

«CodeList»

S121_Party::

S121_GroupPartyType

+ agreement

+ association

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_PartyType_Codelist_CharacterString

+ naturalPerson

+ nonNaturalPerson

+ state-country

+ province-state

+ internationalOrganization

«CodeList»

S121_GroupPartyType_Codelist_CharacterString

+ agreement

+ association

The composition 

relationship between 

S121_Party and S121

_GroupParty can be 

implemented as a 

pointer (or set of 

pointers). The optional 

S121_PartyMember 

MA_partyShare attribute 

can be implemented as 

one to three attributes 

following the pointer.

+parties

2..*

Members

+group0..1

Implements

Implements

Implements

+group

0..1

member

+parties 2..*
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«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Fraction

+ denominator: Integer

+ numerator: Integer

+ equals(Fraction): Boolean

[a.equals(b)] =

[a.numerator*b.denominator

=

b.numerator*a.denominator]

+ real(): Real

a.real() =

a.numerator/a.denominator

ImplementationClass::S121_GroupParty

+ MA_groupPartyType: S121_GroupPartyType_Codelist_CharacterString

::S121_Party

+ pID: Oid_FormattedCharacterString

+ extPID: Oid_FormattedCharacterString [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType_Codelist_CharacterString

«S121_VersionAttribute»

::S121_Party

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

ImplementationClass::S121_PartyMember

+ MA_partyShare: Fraction [0..1]

«S121_VersionAttribute»

+ PartyShareBeginLifespanVersion: DateTime_StructuredCharacterString [0..1]

+ PartyShareEndLifespanVersion: DateTime_StructuredCharacterString [0..1]

constraints

{The version attributes are by default equivalent to the Associated S121_Party instance version attributes.}

ImplementationClass::S121_Party

+ pID: Oid_FormattedCharacterString

+ extPID: Oid_FormattedCharacterString [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType_Codelist_CharacterString

«S121_VersionAttribute»

+ beginLifespanVersion: DateTime_StructuredCharacterString

+ endLifespanVersion: DateTime_StructuredCharacterString [0..1]

S121_VersionedObject

«MLB»

S121_Party::S121_Party

+ pID: Oid

+ extPID: Oid [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_VersionedObject

«MLB»

S121_Party::S121_GroupParty

+ MA_groupPartyType: S121_GroupPartyType

::S121_Party

+ pID: Oid

+ extPID: Oid [0..1]

+ MA_partyName: CharacterString [0..1]

+ MA_partyRole: CharacterString [0..*]

+ MA_partyType: S121_PartyType

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

S121_VersionedObject

S121_Party::S121_PartyMember

+ MA_partyShare: Fraction [0..1]

::S121_VersionedObject

+ beginLifespanVersion: DateTime

+ endLifespanVersion: DateTime [0..1]

«CodeList»

S121_Party::S121_PartyType

+ naturalPerson

+ nonNaturalPerson

+ state-country

+ province-state

+ internationalOrganization

«CodeList»

S121_Party::

S121_GroupPartyType

+ agreement

+ association

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

S121_PartyType_Codelist_CharacterString

+ naturalPerson

+ nonNaturalPerson

+ state-country

+ province-state

+ internationalOrganization

«CodeList»

S121_GroupPartyType_Codelist_CharacterString

+ agreement

+ association

The composition 

relationship between 

S121_Party and S121

_GroupParty can be 

implemented as a 

pointer (or set of 

pointers). The optional 

S121_PartyMember 

MA_partyShare attribute 

can be implemented as 

one to three attributes 

following the pointer.

Implements

+parties

2..*

members

+group0..1

Implements

+group

0..1

member

+parties 2..*

Implements
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ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

S121_Source

ImplementationClass::S121_SpatialSource

+ MA_SpatialSourceType: CharacterString [0..1]

::S121_Source

+ sID: Oid_FormattedCharacterString

+ MA_name: CharacterString [0..1]

+ MA_SourceORlinkageURL: CharacterString [0..*]

+ MA_SourceORprotocol: CharacterString [0..*]

+ MA_SourceORapplicationProfile: CharacterString [0..*]

+ MA_SourceORname: CharacterString [0..1]

+ MA_SourceORdescription: CharacterString [0..1]

+ MA_SourceORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_registryNumber: CharacterString [0..1]

+ MA_lifeSpanStamp: DateTime_StructuredCharacterString [0..1]

+ MA_acceptance: DateTime_StructuredCharacterString [0..1]

+ MA_maintype: CI_PresentationFormCode_StructuredCharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType_Codelist_CharacterString

+ MA_submission: DateTime_StructuredCharacterString [0..1]

+ MA_recordation: DateTime_StructuredCharacterString [0..1]

«S121_ResponsibleParty»

::S121_Source

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPcontactORlinkageURL: CharacterString [0..1]

+ MA_RPcontactORprotocol: CharacterString [0..1]

+ MA_RPcontactORapplicationProfile: CharacterString [0..1]

+ MA_RPcontactORname: CharacterString [0..1]

+ MA_RPcontactORdescription: CharacterString [0..1]

+ MA_RPcontactORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RProle: CI_RoleCode_Codelist_CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

«S121_DQ_Element»

::S121_Source

+ DQnameOfMeasure: CharacterString [0..*]

+ DQmeasureIdentification: CharacterString [0..1]

+ DQmeasureDescription: CharacterString [0..1]

+ DQevaluationMethodType: DQ_EvaluationMethodTypeCode_Codelist_CharacterString [0..1]

+ DQevaluationMethodDescription: CharacterString [0..1]

+ DQevaluationProcedure: CharacterString [0..1]

+ DQdateTime: DateTime_StructuredCharacterString [0..*]

+ DQresult: CharacterString [1..2]

«ExtArchive»

::S121_Source

+ MA_ExternalArchiveAcceptance: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveData: CharacterString [0..1]

+ MA_ExternalArchiveExtraction: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveRecordation: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchive_sID: Oid_FormattedCharacterString [0..1]

+ MA_ExternalArchiveSubmission: DateTime_StructuredCharacterString [0..1]

S121_Source

«MLB»

S121_Source::S121_SpatialSource

+ MA_SpatialSourceType: S121_SpatialSourceType

::S121_Source

+ sID: Oid

+ MA_lifeSpanStamp: DateTime [0..1]

+ MA_acceptance: DateTime [0..1]

+ MA_maintype: CharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType

+ MA_source: S121_ResponsibleParty [0..*]

+ MA_quality: DQ_Element [0..*]

+ MA_submission: DateTime [0..1]

+ MA_extArchiveID: ExtArchive [0..1]

+ MA_recordation: DateTime [0..1]

«S121»

::S121_Source

+ MA_name: CharacterString [0..1]

+ MA_URL: S121_OnlineResource [0..1]

+ MA_registryNumber: CharacterString [0..1]

«codeList»

S121_Administrative::

S121_SpatialSourceType

+ to be determined

«codeList»

Administrative::

LA_AvailabilityStatusType

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«DataType»

S121_Administrative::S121_ResponsibleParty

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactInfo: S121_Contact [0..1]

+ MA_RProle: CI_RoleCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_RoleCode

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«DataType»

S121_Source::S121_Contact

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RPcontactAddress: S121_Address [0..1]

+ MA_RPcontactOnlineResource: S121_OnlineResource [0..1]

«DataType»

S121_Source::S121_Address

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

«DataType»

S121_Source::S121_OnlineResource

+ MA_ORlinkageURL: CharacterString

+ MA_ORprotocol: CharacterString [0..1]

+ MA_ORapplicationProfile: CharacterString [0..1]

+ MA_ORname: CharacterString [0..1]

+ MA_ORdescription: CharacterString [0..1]

+ MA_ORfunction: CI_OnLineFunctionCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_OnLineFunctionCode

+ download

+ information

+ offlineAccess

+ order

+ search

Data quality information::DQ_Element

+ nameOfMeasure: CharacterString [0..*]

+ measureIdentification [0..1]

+ measureDescription: CharacterString [0..1]

+ evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]

+ evaluationMethodDescription: CharacterString [0..1]

+ evaluationProcedure[ [0..1]

+ dateTime: DateTime [0..*]

+ result: DQ_Result [1..2]

«CodeList»

Data quality information::

DQ_EvaluationMethodTypeCode

+ directInternal

+ directExternal

+ indirect

«blueprint,featureType»

External::ExtArchive

+ acceptance: DateTime [0..1]

+ data: LocalisedCharacterString

+ extraction: DateTime [0..1]

+ recordation: DateTime [0..1]

+ sID: Oid

+ submission: DateTime [0..1]

Data quality information::

DQ_Result

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

Citation and responsible 

party information::

CI_PresentationFormCode

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

CI_PresentationFormCode_StructuredCharacterString

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

LA_AvailabilityStatusType_Codelist_CharacterString

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«CodeList»

CI_RoleCode_Codelist_CharacterString

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«CodeList»

CI_OnLineFunctionCode_Codelist_CharacterString

+ download

+ information

+ offlineAccess

+ order

+ search

«CodeList»

DQ_EvaluationMethodTypeCode_Codelist_CharacterString

+ directInternal

+ directExternal

+ indirect

In ISO 19152 the equivalent attribute to MA_maintype takes its value from 

ISO 19115 metadata from the class CI_PresentationFormCode. This part of the 

ISO metadata standard is not included in S-100 part 4 metadata. Therefore a 

free form character string is provided as the data type for MA_maintype. This 

list cn be used to populate the character string.
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ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

S121_Source

ImplementationClass::S121_SpatialSource

+ MA_SpatialSourceType: CharacterString [0..1]

::S121_Source

+ sID: Oid_FormattedCharacterString

+ MA_name: CharacterString [0..1]

+ MA_SourceORlinkageURL: CharacterString [0..*]

+ MA_SourceORprotocol: CharacterString [0..*]

+ MA_SourceORapplicationProfile: CharacterString [0..*]

+ MA_SourceORname: CharacterString [0..1]

+ MA_SourceORdescription: CharacterString [0..1]

+ MA_SourceORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_registryNumber: CharacterString [0..1]

+ MA_lifeSpanStamp: DateTime_StructuredCharacterString [0..1]

+ MA_acceptance: DateTime_StructuredCharacterString [0..1]

+ MA_maintype: CI_PresentationFormCode_StructuredCharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType_Codelist_CharacterString

+ MA_submission: DateTime_StructuredCharacterString [0..1]

+ MA_recordation: DateTime_StructuredCharacterString [0..1]

«S121_ResponsibleParty»

::S121_Source

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPcontactORlinkageURL: CharacterString

+ MA_RPcontactORprotocol: CharacterString [0..1]

+ MA_RPcontactORapplicationProfile: CharacterString [0..1]

+ MA_RPcontactORname: CharacterString [0..1]

+ MA_RPcontactORdescription: CharacterString [0..1]

+ MA_RPcontactORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RProle: CI_RoleCode_Codelist_CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

«S121_DQ_Element»

::S121_Source

+ DQnameOfMeasure: CharacterString [0..*]

+ DQmeasureIdentification: CharacterString [0..1]

+ DQmeasureDescription: CharacterString [0..1]

+ DQevaluationMethodType: DQ_EvaluationMethodTypeCode_Codelist_CharacterString [0..1]

+ DQevaluationMethodDescription: CharacterString [0..1]

+ DQevaluationProcedure: CharacterString [0..1]

+ DQdateTime: DateTime_StructuredCharacterString [0..*]

+ DQresult: CharacterString [1..2]

«ExtArchive»

::S121_Source

+ MA_ExternalArchiveAcceptance: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveData: CharacterString [0..1]

+ MA_ExternalArchiveExtraction: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveRecordation: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchive_sID: Oid_FormattedCharacterString [0..1]

+ MA_ExternalArchiveSubmission: DateTime_StructuredCharacterString [0..1]

S121_Source

«MLB»

S121_Source::S121_SpatialSource

+ MA_SpatialSourceType: S121_SpatialSourceType

::S121_Source

+ sID: Oid

+ MA_lifeSpanStamp: DateTime [0..1]

+ MA_acceptance: DateTime [0..1]

+ MA_maintype: CharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType

+ MA_source: S121_ResponsibleParty [0..*]

+ MA_quality: DQ_Element [0..*]

+ MA_submission: DateTime [0..1]

+ MA_extArchiveID: ExtArchive [0..1]

+ MA_recordation: DateTime [0..1]

«S121»

::S121_Source

+ MA_name: CharacterString [0..1]

+ MA_URL: S121_OnlineResource [0..1]

+ MA_registryNumber: CharacterString [0..1]

«codeList»

S121_Administrative::

S121_SpatialSourceType

+ to be determined

«codeList»

Administrative::

LA_AvailabilityStatusType

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«DataType»

S121_Administrative::S121_ResponsibleParty

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactInfo: S121_Contact [0..1]

+ MA_RProle: CI_RoleCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_RoleCode

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«DataType»

S121_Source::S121_Contact

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RPcontactAddress: S121_Address [0..1]

+ MA_RPcontactOnlineResource: S121_OnlineResource [0..1]

«DataType»

S121_Source::S121_Address

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

«DataType»

S121_Source::S121_OnlineResource

+ MA_ORlinkageURL: CharacterString

+ MA_ORprotocol: CharacterString [0..1]

+ MA_ORapplicationProfile: CharacterString [0..1]

+ MA_ORname: CharacterString [0..1]

+ MA_ORdescription: CharacterString [0..1]

+ MA_ORfunction: CI_OnLineFunctionCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_OnLineFunctionCode

+ download

+ information

+ offlineAccess

+ order

+ search

Data quality information::DQ_Element

+ nameOfMeasure: CharacterString [0..*]

+ measureIdentification [0..1]

+ measureDescription: CharacterString [0..1]

+ evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]

+ evaluationMethodDescription: CharacterString [0..1]

+ evaluationProcedure[ [0..1]

+ dateTime: DateTime [0..*]

+ result: DQ_Result [1..2]

«CodeList»

Data quality information::

DQ_EvaluationMethodTypeCode

+ directInternal

+ directExternal

+ indirect

«blueprint,featureType»

External::ExtArchive

+ acceptance: DateTime [0..1]

+ data: LocalisedCharacterString

+ extraction: DateTime [0..1]

+ recordation: DateTime [0..1]

+ sID: Oid

+ submission: DateTime [0..1]

Data quality information::

DQ_Result

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«CodeList»

Citation and responsible 

party information::

CI_PresentationFormCode

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

CI_PresentationFormCode_StructuredCharacterString

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

LA_AvailabilityStatusType_Codelist_CharacterString

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«CodeList»

CI_RoleCode_Codelist_CharacterString

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«CodeList»

CI_OnLineFunctionCode_Codelist_CharacterString

+ download

+ information

+ offlineAccess

+ order

+ search

«CodeList»

DQ_EvaluationMethodTypeCode_Codelist_CharacterString

+ directInternal

+ directExternal

+ indirect

In ISO 19152 the equivalent attribute to MA_maintype takes its value from 

ISO 19115 metadata from the class CI_PresentationFormCode. This part of the 

ISO metadata standard is not included in S-100 part 4 metadata. Therefore a 

free form character string is provided as the data type for MA_maintype. This 

list cn be used to populate the character string.
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S121_Source

«MLB»

S121_Source::S121_AdministrativeSource

+ MA_AdminSourceType: S121_AdministrativeSourceType

::S121_Source

+ sID: Oid

+ MA_lifeSpanStamp: DateTime [0..1]

+ MA_acceptance: DateTime [0..1]

+ MA_maintype: CharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType

+ MA_source: S121_ResponsibleParty [0..*]

+ MA_quality: DQ_Element [0..*]

+ MA_submission: DateTime [0..1]

+ MA_extArchiveID: ExtArchive [0..1]

+ MA_recordation: DateTime [0..1]

«S121»

::S121_Source

+ MA_name: CharacterString [0..1]

+ MA_URL: S121_OnlineResource [0..1]

+ MA_registryNumber: CharacterString [0..1]

S121_Source

ImplementationClass::S121_AdministrativeSource

+ MA_AdminSourceType: S121_AdministrativeSourceType_Codelist_CharacterString

::S121_Source

+ sID: Oid_FormattedCharacterString

+ MA_name: CharacterString [0..1]

+ MA_SourceORlinkageURL: CharacterString [0..*]

+ MA_SourceORprotocol: CharacterString [0..*]

+ MA_SourceORapplicationProfile: CharacterString [0..*]

+ MA_SourceORname: CharacterString [0..1]

+ MA_SourceORdescription: CharacterString [0..1]

+ MA_SourceORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_registryNumber: CharacterString [0..1]

+ MA_lifeSpanStamp: DateTime_StructuredCharacterString [0..1]

+ MA_acceptance: DateTime_StructuredCharacterString [0..1]

+ MA_maintype: CI_PresentationFormCode_StructuredCharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType_Codelist_CharacterString

+ MA_submission: DateTime_StructuredCharacterString [0..1]

+ MA_recordation: DateTime_StructuredCharacterString [0..1]

«S121_ResponsibleParty»

::S121_Source

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPcontactORlinkageURL: CharacterString [0..1]

+ MA_RPcontactORprotocol: CharacterString [0..1]

+ MA_RPcontactORapplicationProfile: CharacterString [0..1]

+ MA_RPcontactORname: CharacterString [0..1]

+ MA_RPcontactORdescription: CharacterString [0..1]

+ MA_RPcontactORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RProle: CI_RoleCode_Codelist_CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

«S121_DQ_Element»

::S121_Source

+ DQnameOfMeasure: CharacterString [0..*]

+ DQmeasureIdentification: CharacterString [0..1]

+ DQmeasureDescription: CharacterString [0..1]

+ DQevaluationMethodType: DQ_EvaluationMethodTypeCode_Codelist_CharacterString [0..1]

+ DQevaluationMethodDescription: CharacterString [0..1]

+ DQevaluationProcedure: CharacterString [0..1]

+ DQdateTime: DateTime_StructuredCharacterString [0..*]

+ DQresult: CharacterString [1..2]

«ExtArchive»

::S121_Source

+ MA_ExternalArchiveAcceptance: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveData: CharacterString [0..1]

+ MA_ExternalArchiveExtraction: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveRecordation: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchive_sID: Oid_FormattedCharacterString [0..1]

+ MA_ExternalArchiveSubmission: DateTime_StructuredCharacterString [0..1]

«CodeList»

S121_Source::

S121_AdministrativeSourceType

+ internationalAgreement

+ domesticLegislativeInstrument

+ domesticAdministrative

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

«codeList»

Administrative::

LA_AvailabilityStatusType

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«DataType»

S121_Administrative::S121_ResponsibleParty

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactInfo: S121_Contact [0..1]

+ MA_RProle: CI_RoleCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_RoleCode

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«DataType»

S121_Source::S121_Contact

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RPcontactAddress: S121_Address [0..1]

+ MA_RPcontactOnlineResource: S121_OnlineResource [0..1]

«DataType»

S121_Source::S121_Address

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

«DataType»

S121_Source::S121_OnlineResource

+ MA_ORlinkageURL: CharacterString

+ MA_ORprotocol: CharacterString [0..1]

+ MA_ORapplicationProfile: CharacterString [0..1]

+ MA_ORname: CharacterString [0..1]

+ MA_ORdescription: CharacterString [0..1]

+ MA_ORfunction: CI_OnLineFunctionCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_OnLineFunctionCode

+ download

+ information

+ offlineAccess

+ order

+ search

Data quality information::DQ_Element

+ nameOfMeasure: CharacterString [0..*]

+ measureIdentification [0..1]

+ measureDescription: CharacterString [0..1]

+ evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]

+ evaluationMethodDescription: CharacterString [0..1]

+ evaluationProcedure[ [0..1]

+ dateTime: DateTime [0..*]

+ result: DQ_Result [1..2]

«CodeList»

Data quality information::

DQ_EvaluationMethodTypeCode

+ directInternal

+ directExternal

+ indirect

«blueprint,featureType»

External::ExtArchive

+ acceptance: DateTime [0..1]

+ data: LocalisedCharacterString

+ extraction: DateTime [0..1]

+ recordation: DateTime [0..1]

+ sID: Oid

+ submission: DateTime [0..1]

Data quality information::

DQ_Result

«CodeList»

Citation and responsible 

party information::

CI_PresentationFormCode

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

CI_PresentationFormCode_StructuredCharacterString

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

LA_AvailabilityStatusType_Codelist_CharacterString

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«CodeList»

CI_RoleCode_Codelist_CharacterString

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«CodeList»

CI_OnLineFunctionCode_Codelist_CharacterString

+ download

+ information

+ offlineAccess

+ order

+ search

«CodeList»

DQ_EvaluationMethodTypeCode_Codelist_CharacterString

+ directInternal

+ directExternal

+ indirect

«CodeList»

S121_AdministrativeSourceType_Codelist_CharacterString

+ internationalAgreement

+ domesticLegislativeInstrument

+ domesticAdministrative

In ISO 19152 the equivalent attribute to MA_maintype takes its value from 

ISO 19115 metadata from the class CI_PresentationFormCode. This part of the 

ISO metadata standard is not included in S-100 part 4 metadata. Therefore a 

free form character string is provided as the data type for MA_maintype. This 

list cn be used to populate the character string.
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S121_Source

«MLB»

S121_Source::S121_AdministrativeSource

+ MA_AdminSourceType: S121_AdministrativeSourceType

::S121_Source

+ sID: Oid

+ MA_lifeSpanStamp: DateTime [0..1]

+ MA_acceptance: DateTime [0..1]

+ MA_maintype: CharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType

+ MA_source: S121_ResponsibleParty [0..*]

+ MA_quality: DQ_Element [0..*]

+ MA_submission: DateTime [0..1]

+ MA_extArchiveID: ExtArchive [0..1]

+ MA_recordation: DateTime [0..1]

«S121»

::S121_Source

+ MA_name: CharacterString [0..1]

+ MA_URL: S121_OnlineResource [0..1]

+ MA_registryNumber: CharacterString [0..1]

S121_Source

ImplementationClass::S121_AdministrativeSource

+ MA_AdminSourceType: S121_AdministrativeSourceType_Codelist_CharacterString

::S121_Source

+ sID: Oid_FormattedCharacterString

+ MA_name: CharacterString [0..1]

+ MA_SourceORlinkageURL: CharacterString [0..*]

+ MA_SourceORprotocol: CharacterString [0..*]

+ MA_SourceORapplicationProfile: CharacterString [0..*]

+ MA_SourceORname: CharacterString [0..1]

+ MA_SourceORdescription: CharacterString [0..1]

+ MA_SourceORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_registryNumber: CharacterString [0..1]

+ MA_lifeSpanStamp: DateTime_StructuredCharacterString [0..1]

+ MA_acceptance: DateTime_StructuredCharacterString [0..1]

+ MA_maintype: CI_PresentationFormCode_StructuredCharacterString [0..1]

+ MA_availabilityStatus: LA_AvailabilityStatusType_Codelist_CharacterString

+ MA_submission: DateTime_StructuredCharacterString [0..1]

+ MA_recordation: DateTime_StructuredCharacterString [0..1]

«S121_ResponsibleParty»

::S121_Source

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPcontactORlinkageURL: CharacterString

+ MA_RPcontactORprotocol: CharacterString [0..1]

+ MA_RPcontactORapplicationProfile: CharacterString [0..1]

+ MA_RPcontactORname: CharacterString [0..1]

+ MA_RPcontactORdescription: CharacterString [0..1]

+ MA_RPcontactORfunction: CI_OnLineFunctionCode_Codelist_CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RProle: CI_RoleCode_Codelist_CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

«S121_DQ_Element»

::S121_Source

+ DQnameOfMeasure: CharacterString [0..*]

+ DQmeasureIdentification: CharacterString [0..1]

+ DQmeasureDescription: CharacterString [0..1]

+ DQevaluationMethodType: DQ_EvaluationMethodTypeCode_Codelist_CharacterString [0..1]

+ DQevaluationMethodDescription: CharacterString [0..1]

+ DQevaluationProcedure: CharacterString [0..1]

+ DQdateTime: DateTime_StructuredCharacterString [0..*]

+ DQresult: CharacterString [1..2]

«ExtArchive»

::S121_Source

+ MA_ExternalArchiveAcceptance: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveData: CharacterString [0..1]

+ MA_ExternalArchiveExtraction: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchiveRecordation: DateTime_StructuredCharacterString [0..1]

+ MA_ExternalArchive_sID: Oid_FormattedCharacterString [0..1]

+ MA_ExternalArchiveSubmission: DateTime_StructuredCharacterString [0..1]

«CodeList»

S121_Source::

S121_AdministrativeSourceType

+ internationalAgreement

+ domesticLegislativeInstrument

+ domesticAdministrative

ClockTime

Date

«type»

Date and Time::DateTime

::Date

+ century: CharacterString

+ year: CharacterString [0..1]

+ month: CharacterString [0..1]

+ day: CharacterString [0..1]

::ClockTime

+ hour: CharacterString

+ minute: CharacterString [0..1]

+ second: CharacterString [0..1]

+ timeZone: CharacterString [0..1]

«datatype»

Special Classes::Oid

+ namespace: CharacterString

+ localId: CharacterString

«codeList»

Administrative::

LA_AvailabilityStatusType

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«DataType»

S121_Administrative::S121_ResponsibleParty

+ MA_RPindividualName: CharacterString [0..1]

+ MA_RPorganizationName: CharacterString [0..1]

+ MA_RPpositionName: CharacterString [0..1]

+ MA_RPcontactInfo: S121_Contact [0..1]

+ MA_RProle: CI_RoleCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_RoleCode

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«DataType»

S121_Source::S121_Contact

+ MA_RPcontactPhone: CharacterString [0..1]

+ MA_RPcontactAddress: S121_Address [0..1]

+ MA_RPcontactOnlineResource: S121_OnlineResource [0..1]

«DataType»

S121_Source::S121_Address

+ MA_RPcontactAddressDeliveryPoint: CharacterString [0..1]

+ MA_RPcontactAddressCity: CharacterString [0..1]

+ MA_RPcontactAddressAdministrativeArea: CharacterString [0..1]

+ MA_RPcontactAddressPostalCode: CharacterString [0..1]

+ MA_RPcontactAddressCountry: CharacterString [0..1]

+ MA_RPcontactElectronicMailAddress: CharacterString [0..1]

«DataType»

S121_Source::S121_OnlineResource

+ MA_ORlinkageURL: CharacterString

+ MA_ORprotocol: CharacterString [0..1]

+ MA_ORapplicationProfile: CharacterString [0..1]

+ MA_ORname: CharacterString [0..1]

+ MA_ORdescription: CharacterString [0..1]

+ MA_ORfunction: CI_OnLineFunctionCode [0..1]

«CodeList»

Citation and responsible 

party information::

CI_OnLineFunctionCode

+ download

+ information

+ offlineAccess

+ order

+ search

Data quality information::DQ_Element

+ nameOfMeasure: CharacterString [0..*]

+ measureIdentification [0..1]

+ measureDescription: CharacterString [0..1]

+ evaluationMethodType: DQ_EvaluationMethodTypeCode [0..1]

+ evaluationMethodDescription: CharacterString [0..1]

+ evaluationProcedure[ [0..1]

+ dateTime: DateTime [0..*]

+ result: DQ_Result [1..2]

«CodeList»

Data quality information::

DQ_EvaluationMethodTypeCode

+ directInternal

+ directExternal

+ indirect

«blueprint,featureType»

External::ExtArchive

+ acceptance: DateTime [0..1]

+ data: LocalisedCharacterString

+ extraction: DateTime [0..1]

+ recordation: DateTime [0..1]

+ sID: Oid

+ submission: DateTime [0..1]

Data quality information::

DQ_Result

«CodeList»

Citation and responsible 

party information::

CI_PresentationFormCode

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«datatype»

Oid_FormattedCharacterString

+ namespace: CharacterString

+ DashDelimiter: CharacterString = -

+ localId: CharacterString

«type»

DateTime_StructuredCharacterString

«Date»

+ centuryAndYear: CharacterString [0..1]

+ colonDelimiterY: CharacterString = :

+ month: CharacterString [0..1]

+ colonDelimiterM: CharacterString = :

+ day: CharacterString [0..1]

+ colonDelimiterD: CharacterString = :

«Time»

+ hour: CharacterString [0..1]

+ colonDelimiterH: CharacterString = :

+ minute: CharacterString [0..1]

+ colonDelimiterMN: CharacterString = :

+ second: CharacterString [0..1]

+ colonDelimiterS: CharacterString = :

+ timeZone: CharacterString [0..1]

«CodeList»

CI_PresentationFormCode_StructuredCharacterString

+ documentDigital

+ documentHardcopy

+ imageDigital

+ imageHardcopy

+ mapDigital

+ mapHardcopy

+ modelDigital

+ modelHardcopy

+ profileDigital

+ profileHardcopy

+ tableDigital

+ tableHardcopy

+ videoDigital

+ videoHardcopy

«CodeList»

LA_AvailabilityStatusType_Codelist_CharacterString

+ archiveConverted

+ archiveDestroyed

+ archiveIncomplete

+ archiveUnknown

+ docAvailable

«CodeList»

CI_RoleCode_Codelist_CharacterString

+ resourceProvider

+ custodian

+ owner

+ user

+ distributor

+ originator

+ pointOfContact

+ principalInvestigator

+ processor

+ publisher

+ author

«CodeList»

CI_OnLineFunctionCode_Codelist_CharacterString

+ download

+ information

+ offlineAccess

+ order

+ search

«CodeList»

DQ_EvaluationMethodTypeCode_Codelist_CharacterString

+ directInternal

+ directExternal

+ indirect

«CodeList»

S121_AdministrativeSourceType_Codelist_CharacterString

+ internationalAgreement

+ domesticLegislativeInstrument

+ domesticAdministrative

In ISO 19152 the equivalent attribute to MA_maintype takes its value from 

ISO 19115 metadata from the class CI_PresentationFormCode. This part of the 

ISO metadata standard is not included in S-100 part 4 metadata. Therefore a 

free form character string is provided as the data type for MA_maintype. This 

list cn be used to populate the character string.
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