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Edit Tables 4, 42, and 49 in OGC 08-015 as follows:
Table 0\IF >= 1 "A." 
4 — Defining elements of SC_CRS class

	0\IF >= 1 "A." 
Description:
Coordinate reference system which is usually single but may be compound.

	Stereotype:
Type

Class attribute:
Abstract

Inheritance from:
RS_ReferenceSystem
IO_IdentifiedObjectBase
Association roles:
sourceCRS from CC_CoordinateOperation [0..1], association named Source

targetCRS from CC_CoordinateOperation [0..1], association named Target
coordinateOperationFrom to CC_CoordinateOperation [0..*], association named Source
coordinateOperationTo to CC_CoordinateOperation [0..*], association named Target
CRS from GM_Object [0..1], association named Coordinate Reference System
   (reverse: object to GM_Object [0..*] navigable only from GM_Object – see ISO 19107)
CRS from DirectPosition [0..1], association named Coordinate Reference System
   (reverse: directPosition to DirectPosition [0..*] navigable only from DirectPosition – see ISO 19107)
Public attributes:

	Attribute name
	UML identifier
	Data type
	Obligation
	Maxi-mum Occur-rence
	Attribute description

	CRS scope
	scope
	CharacterString
	M
	N
	Description of usage, or limitations of usage, for which this CRS is valid. If unknown, enter “not known”.

	The following 5 attributes are inherited from IO_IdentifiedObjectBase and from RS_ReferenceSystem – see Tables 1 and 3.

NOTE As an exception to elsewhere in this Abstract Specification, inherited attributes are included in this class table to allow the CRS name, CRS alias and CRS identifier attributes to be shown together.

	Attribute name
	UML identifier
	Data type
	Obligation
	Maxi-mum Occur-rence
	Attribute description

	CRS name
	name
	RS_Identifier
	M
	1
	This is the primary name for the CRS. Aliases and other identifiers may be given through the attributes alias and identifier.

	CRS alias
	alias
	GenericName
	O
	N
	An alias by which this CRS is known.

	CRS identifier
	identifier
	RS_Identifier
	O
	N
	An identifier which references elsewhere the CRS's defining information; alternatively an identifier by which this CRS can be referenced.

	CRS validity
	domainOfValidity
	EX_Extent
	O
	N
	Area or region or time frame in which this CRS is valid.

	CRS remarks
	remarks
	CharacterString
	O
	1
	Comments on or information about this CRS, including data source information.


Table 0\IF >= 1 "A." 
42 — Defining elements of CC_CoordinateOperation class

	Description: 
A mathematical operation on coordinates that transforms or converts coordinates to another coordinate reference system. Many but not all coordinate operations (from CRS A to CRS B) also uniquely define the inverse coordinate operation (from CRS B to CRS A). In some cases, the coordinate operation method algorithm for the inverse coordinate operation is the same as for the forward algorithm, but the signs of some coordinate operation parameter values have to be reversed. In other cases, different algorithms are required for the forward and inverse coordinate operations, but the same coordinate operation parameter values are used. If (some) entirely different parameter values are needed, a different coordinate operation shall be defined.

	Stereotype:
Type

Class attribute:
Abstract
Inheritance from:
IO_IdentifiedObject

Association roles: 
sourceCRS to SC_CRS [0..1], association named Source
targetCRS to SC_CRS [0..1], association named Target
coordinateOperationFrom from CC_CoordinateOperation [0..*], association named Source
coordinateOperationTo from CC_CoordinateOperation [0..*], association named Target
(aggregation) coordOperation from CC_ConcatenatedOperation [2..*] {ordered}
   (reverse: concatOperation to CC_ConcatenatedOperation [0..*] navigable only from CC_ConcatenatedOperation – see Table 46) 
coordOperation from CC_PassThroughOperation [1]
   (reverse: passThruOperation to CC_PassThroughOperation [0..*] navigable only from CC_PassThroughOperation – see Table 47)
(associations inherited from IO_IdentifiedObject)


Note attached to associations Source and Target: 
The “sourceCRS” and “targetCRS” associations are mandatory for coordinate transformations only. Coordinate conversions have a source CRS and a target CRS that are NOT specified through these associations, but through associations from GeneralDerivedCRS to SingleCRS. 
For a concatenated coordinate operation sequence of n coordinate operations: 
   source CRS (concatenated coordinate operation) = source CRS (coordinate operation step 1) 
    target CRS (coordinate operation step i) = source CRS (coordinate operation step i + 1); i = 1 ...(n ( 1) 
    target CRS (concatenated coordinate operation) = target CRS (coordinate operation step n) 
Instead of a forward coordinate operation, an inverse coordinate operation may be used for one or more of the coordinate operation steps mentioned above, if the inverse coordinate operation is uniquely defined by the forward coordinate operation method.

Public attributes:
4 attributes (coordinate operation name, coordinate operation alias, coordinate operation identifier and coordinate operation remarks) inherited from IO_IdentifiedObject and IO_IdentifiedObjectBase (see Tables 1 and 2), plus:

	Attribute name
	UML identifier
	Data type
	Obligation
	Maximum Occurrence
	Attribute description

	Coordinate operation version
	operationVersion
	CharacterString
	C
	1
	Version of the coordinate transformation (i.e. instantiation due to the stochastic nature of the parameters). Mandatory when describing a coordinate transformation, and should not be supplied for a coordinate conversion. 

	Coordinate operation validity
	domainOfValidity
	EX_Extent
	O
	1
	Area or region or time frame in which this coordinate operation is valid.

	Coordinate operation scope
	scope
	CharacterString
	M
	N
	Description of usage, or limitations of usage, for which this coordinate operation is valid. If unknown, enter “not known”.

	Coordinate operation accuracy
	coordinateOperationAccuracy
	DQ_Positional Accuracy
	O
	N
	Estimate(s) of the impact of this coordinate operation on point accuracy. Gives position error estimates for target coordinates of this coordinate operation, assuming no errors in source coordinates.


Table 0\IF >= 1 "A." 
49 — Defining elements of CC_Formula class

	Description:
Specification of the coordinate operation method formula.

	Stereotype:
Union
Inheritance from:
(none)

Association roles:
(none)

Used by:
CC_OperationMethod

Public attributes:

	Attribute name
	UML identifier
	Data type
	Obligation
	Maximum Occurrence
	Attribute description

	Coordinate operation method formula
	formula
	CharacterString
	C
	1
	Formula(s) or procedure used by this operation method.

	Coordinate operation method formula citation
	formulaCitation
	CI_Citation
	C
	1
	Reference to a publication giving the formula(s) or procedure used by the coordinate operation method.

	Condition: One and only one of the listed attributes shall be supplied.


Edit Figures 5 through 12 in OGC 08-015 as follows:
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: IO_IdentifiedObjectBase, IO_IdentifiedObject, SC_CRS, RS_Identifier, CS_CoordinateSystem, CD_Datum, CC_CoordinateOperation, and CC_GeneralOperationParameter.
Figure 0\IF >= 1 "A." 
5 — IO_IdentifiedObject package
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: IO_IdentifiedObjectBase, GM_Object, SC_CRS, CC_CoordinateOperation, CD_Datum, CS_CoordinateSystem, SC_SingleCRS, and SC_GeneralDerivedCRS.
Figure 0\IF >= 1 "A." 
6 — SC_CoordinateReferenceSystem package
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: IO_IdentifiedObject and CS_CoordinateSystem.
Figure 0\IF >= 1 "A." 
7 — CS_CoordinateSystem package
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: SC_SingleCRS, CS_CoordinateSystem, and SC_GeneralDerivedCRS.
Figure 0\IF >= 1 "A." 
8 — Coordinate System type associations with Coordinate Reference System type
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: SC_SingleCRS, IO_IdentifiedObject, and CD_Datum.
Figure 0\IF >= 1 "A." 
9 — CD_Datum package
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: SC_SingleCRS, CD_Datum, and SC_GeneralDerivedCRS.
Figure 0\IF >= 1 "A." 
10 — Datum type associations with Coordinate Reference System type
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NOTE 
Although the class names are not in italics, the following classes shown above are abstract: IO_IdentifiedObject, SC_CRS, CC_CoordinateOperation, SC_SingleOperation, and SC_GeneralDerivedCRS.
Figure 0\IF >= 1 "A." 
11 — CC_CoordinateOperation package part 1

[image: image8.wmf]Class repeated from 

package diagram part 1

CC_OperationMethod

+ formulaReference : CC_Formula

+ sourceDimensions(0..1) : Integer

+ targetDimensions(0..1) : Integer

<<Type>>

CC_OperationParameterGroup

+ maximumOccurs[0..1] : Integer

<<Type>>

CC_SingleOperation

<<Type>>

0..*

1

+coordOperation

0..*

+method

1

CC_ParameterValueGroup

<<Type>>

1

0..*

+group

1

+value

0..*

CC_GeneralOperationParameter

+ minimumOccurs[0..1] : Integer

<<Type>>

0..*

0..*

+method

0..*

+parameter

0..*

2..*

0..*

+parameter

2..*

+group

0..*

CC_GeneralParameterValue

<<Type>>

0..*

0..*

+coordOperation

0..*

+parameterValue

0..*

2..*

1

+group

2..*

+parameterValue

1

1

0..*

+parameter

1

+value

0..*

CC_ParameterValue

+ value : Measure

+ stringValue : CharacterString

+ integerValue : Integer

+ booleanValue : Boolean

+ valueList : Sequence<Measure>

+ integerValueList : Sequence<Integer>

+ valueFile : CharacterString

+ valueFileCitation : CI_Citation

<<Union>>

CC_OperationParameterValue

+ parameterValue : CC_ParameterValue

<<Type>>

CC_OperationParameter

<<Type>>

0..*

1

+value

0..*

+parameter

1

IO_IdentifiedObject

(from Identified Objects)

<<Type>>

CC_Formula

+ formula : CharacterString

+ formulaCitation : CI_Citation

<<Union>>

CI_Citation

(from Citation and responsible party information)

<<DataType>>

Defined in 

ISO 19115


NOTE 
Although the class names are not in italics, the following classes shown above are abstract: IO_IdentifiedObject, CC_GeneralParameterValue, and CC_GeneralOperationParameter.
Figure 0\IF >= 1 "A." 
12 — CC_CoordinateOperation package part 2
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