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11 Application program interface

11.1 Introduction

This International Standard specifies an API for the spatial operations in Clause 10. The API specifies non-object data types (see 11.2), classes (object types) (see 11.3), and non-object functions (see 11.4) used to perform the spatial operations.

Class XE "class"  is the term used to express the type of an object XE "object" . Each class definition specifies the operations (if any) on the object. Operations XE "operation"  are specified by giving their syntax (input and output parameters), semantics (how the inputs XE "input"  interact with the state XE "state"  of the object and produce any outputs XE "output" ), and error conditions XE "error condition" . The active objects created as instances of a given class are reliably denoted by object references XE "object reference" . Once created, objects exist and respond to operations until they are destroyed. The property of being created and existing until destruction is called the object life cycle XE "object life cycle" . Objects inherit interfaces from other objects through the subclass XE "subclass" /superclass XE "superclass"  relationship.

The API includes both object data types (classes) and non-object data types XE "non-object data type" . Non-object data types do not have an object life cycle nor do they have operations other than those defined by a programming language that this API might be bound to.

EXAMPLE     Integer is a non-object data type. Programming languages to which this API may be bound have definition mechanisms and operations for creating and then performing arithmetic operations on integers as variables and/or constants in the programming language.

The API specifies five classes that expose no operations: one SRF class; three coordinate classes: 3D_Coordinate, 2D_Coordinate, and Surface_Coordinate; and one direction class: Direction (see 11.2.7).  These classes hide all aspects of the implementatuion of instances of these objects from the application.

The API specifies four abstract classes: Life_Cycle_Object, SRF3Dbase, SRFwithEllipsoidalHeightBase, and SRF2Dbase (see 11.3.2). These abstract classes are used as the base classes from which concrete classes inherit a common set of operations. Life_Cycle_Object includes the creation and destruction methods which all other classes inherit.

The API specifies a set concrete classes that implement specific SRFs specified in Clause 8 (see 11.3.3.2).

11.2 Non-object data types

11.2.1 Overview

Basic non-object data types XE "basic data type"  represent single pieces of information such as numbers, alphanumeric characters, Booleans, and other individual data items.

11.2.2 Numbers

Two categories of numbers are specified: integer numbers and floating point numbers.
Two data types for integer numbers are specified. One is a general-purpose integer data type and the other a non-negative integer data type. These are intended to correspond to signed and unsigned integer data types in programming languages. The general-purpose integer data types are Byte and Short_Integer and the non-negative integer data type is Short_Unsigned_Integer.
All implementations which conform to this standard shall support at least the minimum ranges for values of these data types as specified in Table 11.1
Table 11.1 — Minimum value ranges for integer data types

	Data type
	Value range

	Byte
	[-128, 127]

	Short_Integer
	[-32767, 32767]

	Short_Unsigned_Integer
	[0, 65535]



Long_Float is a non-object data type defined for floating point. This data type corresponds to the double precision floating point type defined by the IEEE standard for floating point numbers [754]. However, implementations on architectures which support other floating point representations are allowed.

11.2.3 Object_Reference

An Object_Reference XE "Object_Reference"  is an opaque non-object data type that allows an application to reliably access an instance of an object.  Object_References may be compared for equality and tested to see if they are equal to the special value NULLObject XE "NULLObject" . If two Object_References are equal they refer to the same object instance. If an Object_Reference is equal to the special value NULLObject it does not reference any object instance. In all the operation specifications in this clause, whenever an argument passed to or returned from an operation is an object, it is an object reference that is passed.

11.2.4 Enumerated data types

11.2.4.1 Introduction

Enumerated data types XE "enumerated data type"  are data types whose values are specified from an ordered list of names. The names are assigned numbers whose values indicate the position within the ordered list. It is these numbers which are actually manipulated by the implementation. Enumerated data types are a closed list that do not change based on registration or deprecation. This clause specifies the enumerated data types within this Standard.
11.2.4.2 Direction_Of_Forward
This data type represents the direction of forward template parameter of SRFT_3D_LOCAL_SPACE_RECTANGULAR.
Direction_Of_Forward ::= (
POSITIVE_PRIMARY_AXIS,

POSITIVE_SECONDARY_AXIS,

POSITIVE_TERTIARY_AXIS,

NEGATIVE_PRIMARY_AXIS,

NEGATIVE_SECONDARY_AXIS,

NEGATIVE_TERTIARY_AXIS  )
11.2.4.3 Direction_Of_Up
This data type represents the direction of up template parameter of SRFT_3D_LOCAL_SPACE_RECTANGULAR and SRFT_2D_LOCAL_SPACE_RECTANGULAR.
Direction_Of_Up ::= (
POSITIVE_PRIMARY_AXIS,

POSITIVE_SECONDARY_AXIS,

POSITIVE_TERTIARY_AXIS,

NEGATIVE_PRIMARY_AXIS,

NEGATIVE_SECONDARY_AXIS,

NEGATIVE_TERTIARY_AXIS  )

11.2.5 Selection data types

11.2.5.1 Introduction

Selection data types XE "selection data type"  are similar to enumerated data types but do not form a closed end set of entries. Selection data types are all defined to be of type Short_Integer but with specific meanings attached to each value. The set of selections can be augmented by assigning meanings to additional values. Standardization of additional meanings may occur through registration. Selection data types are otherwise processed in the same manner as enumerated data types.

11.2.5.2 ORM

The ORM non-object selection data type specifies an ORM defined in Annex E.

ORM::= (
< 1
:
// implementation_dependent,


1
:
ORM_ACCRA


…
:
// additional entries of the form C : L, for 2 <= C <= 489, where L is the label denoting the concept also denoted by code C in Table E.3 through Table E.10.


490
:
ORM_YACARE_URUGUAY


> 491
:
// reserved for registration )

11.2.5.3 Vertical_Offset_Surface

The Vertical_Offset_Surface non-object selection data type specifies the vertical offset surface used with an ORM realization (see Clause 9).

Vertical_Offset_Surface ::= (
< 1
:
// implementation dependent,


1
: 
VOS_EGM96_GEOID,


2
: 
VOS_IGLD_19555,


3
: 
VOS_MSL,


4
: 
VOS_NAVD_1988,


5
: 
VOS_NGVD_1929,


6
: 
VOS_OSGM_2002,


7
: 
VOS_WGS84_GEOID


> 8
:
// reserved for registration )

11.2.5.4 SRFs
The SRF non-object selection data type specifies an SRF Template, an SRF Set, or an SRF (see Clause 8).

SRF ::= (
< 1
:
// implementation dependent,



1
:
SRFT_CELESTIOCENTRIC,



2
:
SRFT_3D_LOCAL_SPACE_RECTANGULAR,



3
:
SRFT_2D_LOCAL_SPACE_RECTANGULAR,



4
:
SRFT_CELESTIODETIC,



5
:
SRFT_3D_LOCAL_TANGENT_PLANE,



6
:
SRFT_LOCAL_AZIMUTHAL_SPHERICAL_TANGENT_PLANE,



7
:
SRFT_SURFACE_LOCAL_AZIMUTHAL_TANGENT_PLANE,



8
:
SRFT_2D_AZIMUTHAL,



9
:
SRFT_LOCAL_CYLINDRICAL_TANGENT_PLANE,



10
:
SRFT_2D_POLAR,



11
:
SRFT_CELESTIOMAGNETIC,



12
:
SRFT_EQUATORIAL_INERTIAL,



13
:
SRFT_SOLAR_ECLIPTIC,



14
:
SRFT_SOLAR_EQUITORIAL,



15
:
SRFT_SOLAR_MAGNETOSPHERIC,



16
:
SRFT_SOLAR_MAGNETIC,



17
:
SRFT_HELIOSPHERIC_ARIES_ECLIPTIC,



18
:
SRFT_HELIOSPHERIC_EARTH_ECLIPTIC,



19
:
SRFT_HELIOSPHERIC_EARTH_EQUATORIAL,



20
:
SRFT_MERCATOR,



21
:
SRFT_OBLIQUE_MERCATOR,



22
:
SRFT_TRANSVERSE_MERCATOR,



23
:
SRFT_LAMBERT_CONFORMAL_CONIC,



24
:
SRFT_POLAR_STEREOGRAPHIC,



25
:
SRFT_EQUIDISTANT_CYLINDRICAL,



26
:
SRF_BRITISH_NATIONAL_GRID,



27
:
SRF_ALABAMA_SPCS,



28
:
SRFS_UNIVERSAL_TRANSVERSE_MERCATOR,



29
:
SRFS_GTRS_GLOBAL_COORDINATE_SYSTEM 



> 30
:
// reserved for registration )

11.2.5.5 Status_Code

The Status_Code non-object selection data type specifies the status codes returned by all operations on instances of classes specified in this International Standard.  The meaning of values other than SUCCESS varies according to the class and is further defined in the “Error conditions” field of each operation specification in Table 11.11 through Table 11.39.

Status_Code ::= (
< 1
:
// implementation_dependent,


1 
:
SUCCESS,
// the operation was performed successfully


2
:
INVALID_SRF,


3
:
INVALID_TARGET_SRF,


4
:
INVALID_SOURCE_COORDINATE,


5
:
EXTENDED_DESTINATION,


6
:
OPERATION_UNSUPPORTED,


7
:
INVALID_SOURCE_DIRECTION,


8
:
INVALID_INPUT,


9
:
CREATION_FAILURE,


10
:
DESTRUCTION_FAILURE,



>11
:
// reserved for registration )

11.2.6 Structured data types

11.2.6.1 Introduction

Non-object data types created as arrays or records whose elements are basic non-object data types are called structured non-object data types XE "structured data type" . This International Standard specifies two sets of structured non-object data types. The first set of non-object structured data types collect the parameters needed to specify an SRF. The second set is collects the coordinate components that specify a coordinate instance (that is, the value of a spatial position) defined with respect to an SRF.

11.2.6.2 SRFT parameters

11.2.6.2.1. Simple_ORM_Parameters

This non-object data type selects the ORM (see 11.2.5.2
) required as part of the specification of most SRFs.
Simple_ORM_Parameters ::= {
orm
ORM; }

The following SRF selector values (see 11.2.5.4) are fully specified by Simple_ORM_Parameters: 

SRFT_CELESTIOCENTRIC, 

SRFT_CELESTIODETIC, 

SRFT_2D_AZIMUTHAL, 

SRFT_2D_POLAR, 

SRFT_CELESTIOMAGNETIC, 

SRFT_EQUATORIAL_INERTIAL, 

SRFT_SOLAR_ECLIPTIC, 

SRFT_SOLAR_EQUATORIAL, 

SRFT_SOLAR_MAGNETOSPHERIC, 

SRFT_SOLAR_MAGNETIC, 

SRFT_HELIOSPHERIC_ARIES_ECLIPTIC, 

SRFT_HELIOSPHERIC_EARTH_ECLIPTIC, 

SRFT_HELIOSPHERIC_EARTH_EQUATORIAL,  

SRF_BRITISH_NATIONAL_GRID, and

SRF_ALABAMA_SPCS.

11.2.6.2.2. LSR_3D_Parameters

This non-object data type specifies the parameters for SRF SRFT_3D_LOCAL_SPACE_RECTANGULAR (see 11.2.5.4).
LSR_3D_Parameters ::= {
orm



ORM;


up_direction


Direction_Of_Up;


forward_direction

Direction_Of_Forward; }

11.2.6.2.3.  LSR_2D_Parameters

This non-object data type specifies the parameters that correspond to SRFT_2D_LOCAL_SPACE_RECTANGULAR (see 11.2.5.4).
LSR_2D_Parameters ::= {

orm



ORM;



forward_direction

Direction_Of_Forward; }

11.2.6.2.4. LTP_Parameters

This non-object data type specifies the parameters that correspond to SRFT_3D_LOCAL_TANGENT_PLANE (see 11.2.5.4).
LTP_Parameters ::={
orm
ORM;

geodetic_longitude
Long_Float;

geodetic_latitude
Long_Float;

azimuth
Long_Float;

x_false_origin
Long_Float;


y_false_origin
Long_Float;


height_offset
Long_Float; }

11.2.6.2.5. ATP_Parameters

This non-object data type specifies the parameters that correspond to the following SRFs: SRFT_LOCAL_AZIMUTHAL_SPHERICAL_TANGENT_PLANE, SRFT_SURFACE_LOCAL_AZIMUTHAL_TANGENT_PLANE, and SRFT_LOCAL_CYLINDRICAL_TANGENT_PLANE (see 11.2.5.4).
ATP_Parameters ::={
orm
ORM;

geodetic_longitude
Long_Float;

geodetic_latitude
Long_Float;

azimuth
Long_Float;

height_offset
Long_Float; }

11.2.6.2.6. Mercator_Parameters

This non-object data type specifies the parameters that correspond to SRFT_MERCATOR and SRFT_TRANSVERSE_MERCATOR (see 11.2.5.4).
Mercator_Parameters ::= {
orm
ORM;

origin_longitude
Long_Float;

standard latitude
Long_Float; 


central_scale
Long_Float;

false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.2.7. OM_Parameters

This non-object data type specifies the parameters that correspond to SRFT_OBLIQUE_MERCATOR (see 11.2.5.4).
OM_Parameters ::= {
orm
ORM;

false_easting
Long_Float;

false_northing
Long_Float;

central_scale_factor
Long_Float; }

11.2.6.2.8. LCC_Parameters

This non-object data type specifies the parameters that correspond to SRFT_LAMBERT_CONFORMAL_CONIC (see 11.2.5.4).
LCC_Parameters ::= {
orm
ORM;

origin_longitude
Long_Float;


north_parallel_geodetic_latitude
Long_Float;

south_parallel_geodetic_latitude
Long_Float;

false_longitude
Long_Float;

false_latitude
Long_Float;

false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.2.9. PS_Parameters

This non-object data type specifies the parameters that correspond to SRFT_POLAR_STEREOGRAPHIC (see 11.2.5.4).
PS_Parameters ::= {
orm
ORM;

origin_longitude
Long_Float;

standard_latitude
Long_Float;

central_scale_factor
Long_Float;

false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.2.10. EC_Parameters

This non-object data type specifies the parameters that correspond to SRFT_EQUIDISTANT_CYLINDRICAL (see 11.2.5.4).
EC_Parameters ::= {
orm
ORM;

origin_longitude
Long_Float;

standard_latitude
Long_Float;

central_scale_factor
Long_Float;

false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.2.11. UTM_Parameters

This non-object data type specifies the parameters that correspond to SRFT_UNIVERSAL_TRANSVERSE_MERCATOR (see 11.2.5.4).
UTM_Parameters ::={
orm
ORM;


zone
Byte;


false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.2.12. GCS_Parameters

This non-object data type specifies the parameters that correspond to SRFT_GTRS_GLOBAL_COORDINATE_SYSTEM (see 11.2.5.4).
GCS_Parameters ::={
orm
ORM;


tile
Short_Integer_Unsigned;


false_easting
Long_Float;

false_northing
Long_Float; }

11.2.6.3 Coordinate structures

11.2.6.3.1. 2D_Cartesion_Coordinate

This non-object data type specifies the coordinate for 2D cartesian SRFs.

2D_Cartesion_Coordinate ::=
{
x
Long_Float;


y
Long_Float; }

11.2.6.3.2. 3D_Cartesion_Coordinate

This data type specifies the coordinate for a 3D cartesian SRFs.
3D_Cartesian_Coordinate ::=
{
x
Long_Float;


y
Long_Float;


z
Long_Float; }

11.2.6.3.3. 2D_Spherical_Coordinate

This non-object data type specifies the coordinate for a 2D spherical based SRFs.
2D_Sperical_Coordinate ::=
{
geodetic_longitude
Long_Float;


geodetic_latitude
Long_Float; }

11.2.6.3.4. 3D_Spherical_Coordinate

This non-object data type specifies the 2D coordinate for a  spherical based SRFs.
3D_Spherical_Coordinate ::= {
geodetic_longitude
Long_Float;

geodetic_latitude
Long_Float;



elevation
Long_Float;  }

11.2.6.3.5. 3D_Inertial_Coordinate

This non-object data type specifies the 3D coordinate for inertial SRFs.
3D_Inertial_Coordinate ::= {
right_ascension
Long_Float;

declination
Long_Float;

radius
Long_Float; }

11.2.6.3.6. 3D_GM_Coordinate

This non-object data type specifies the 3D coordinate for a geomagnetic SRF.
3D_GM_Coordinate ::=  {
geomagnetic_longitude
Long_Float;


geomagnetic_latitude
Long_Float;
radius
Long_Float; }

11.2.6.3.7. 3D_GC_Coordinate

This non-object data type specifies the 3D coordinate for a geocentric SRF.
3D_GC_Coordinate ::= {
longitude
Long_Float;
latitude
Long_Float;
radius
Long_Float; }

11.2.6.3.8. 2D_GD_Coordinate,

This non-object data type specifies the 2D coordinate for a geodetic SRF.
2D_GD_Coordinate ::= {
longitude
Long_Float;

latitude
Long_Float; }

11.2.7 Objects with no operations

11.2.7.1 Introduction

Object data types with no operations represent objects whose operations and attributes are hidden. Instances of these objects may be created and destroyed by operations on other objects specified in the API. Therefore, their object references may be passed to and returned from operations. This allows an implementation of the API to store data that must be maintained for these object data types in whatever form is convenient for the implementation.

11.2.7.2 SRF

Table 11.2 — SRF

	Class
	SRF

	Description
	An SRF (see 8.3.1).

	Superclass
	LifeCycleObject


11.2.7.3 3D_Coordinate

Table 11.3 — 3D_Coordinate

	Class
	3D_Coordinate

	Description
	A 3D coordinate (see 5.2.2).

	Superclass
	LifeCycleObject


11.2.7.4 2D_Coordinate

Table 11.4 — 2D_Coordinate

	Class
	2D_Coordinate

	Description
	A 2D coordinate (see 5.2.2).

	Superclass
	LifeCycleObject


11.2.7.5 Surface_Coordinate

Table 11.5 — Surface_Coordinate

	Class
	Surface_Coordinate

	Description
	A surface coordinate (see 5.2.4.2).

	Superclass
	LifeCycleObject


11.2.7.6 Direction

Table 11.6 — Direction

	Class
	Direction

	Description
	A direction (see 10.5.1).

	Superclass
	LifeCycleObject


11.3 Object types

11.3.1 Introduction

The API specified in this International Standard is presented in two groups: SRF objects and utility (non-object) functions. The SRF objects specifies all the operations that implement the spatial operations specified in Clause 10. The utility functions provide support for spatial operations.

The functionality of the API is provided using a class hierarchy with abstract classes that provides a means for providing common operations of sub classes for aid in specification. The abstract classes are not required to be implemented. The functionality is provided in the tables which provide the function name, the semantics, inputs and outputs to the function, and the error conditions of the function. When the functionality is provided within the SRF class hierarchy, the functions are referred to as operations.  These operations manipulate internal data and parameters passed in. The success condition is a nominal behaviour of all functions and is not listed within the error conditions. The error conditions are listed in the descending order of priority. The second condition can only be true if the first condition is not present and so forth for the remaining error conditions.

Language bindings may add additional error conditions and related binding specific mechanisms including memory allocation, the passing of inputs and outputs, and the presentation of operation status. Language bindings shall specify these mechanisms, since this part of 18026 does not restrict such mechanisms. Under an error condition, output values are undefined, but a language binding may specify the output values.

11.3.2 Abstract classes

11.3.2.1 SRF3DBase abstract class

This is the base class for 3D SRFs.

Table 11.7 — SRF3DBase

	Class
	SRF3DBase

	Description
	This class is a 3D SRF.

	Superclass
	LifeCycleObject

	Abstract operation
	Create3DCoordinate

	
	Semantics
	This operation creates a 3D_Coordinate for a specific SRF from three ordered coordinate component values.

	
	Inputs
	first_coordinate_component: 
Long_Float

second_coordinate_component:
Long_Float

third_coordinate_component:
Long_Float

	
	Outputs
	coordinate:
3D_Coordinate

	
	Error conditions
	1. INVALID_SOURCE_COORD if the coordinate values are not in the domain of the coordinate system generating function as specified in 5.4.

	Abstract operation
	CreateDirection

	
	Semantics
	This operation accepts a 3D coordinate and the three direction components and for a specific SRF creates a direction instances initialised with the values passed in.

	
	Input
	source_srf:
SRF

source_coordinate:
3D_Coordinate

first_direction_component:
Long_Float

second_direction_component:
Long_Float

third_direction_component:
Long_Float

	
	Output
	direction_out
Direction

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORD if source_coordinate is not in the SRF specified by source_srf or is invalid.

3. INVALID_SOURCE_DIRECTION if first_ direction_component, second_ direction_component, or third_ direction_component are invalid for source_srf.

	Abstract operation
	GetCoordinate3DValues

	
	Semantics
	This operation retrieves the three ordered coordinate components of a 3D coordinate instance previously initialised through the API

	
	Inputs
	source_srf:
SRF 

coordinate:
3D_Coordinate

	
	Outputs
	first_coordinate_component: 
Long_Float

second_coordinate_component:
Long_Float

third_coordinate_component:
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORD if the coordinate was not a 3D coordinate, not initialised through the AP, or is not in source_srf. 

	Abstract operation
	GetDirectionValues

	
	Semantic
	This operation retrieves the three components of a direction instance previously initialised through the API.

	
	Input
	source_srf
SRF

direction_in
Direction 

	
	Output
	first_value
Long_Float

second_value
Long_Float

third_value
Long_Float

	
	Error Conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_DIRECTION if the coordinate was not a 3D coordinate or not initialised through the API. 

	Abstract operation
	ChangeCoordinate3DSRF

	
	Description
	This operation will change the SRF of the passed in 3D coordinate to a specified SRF. Source_coordinate must be within the source_srf. The target_srf must be compatible with the source_srf for conversion purposes.

	
	Inputs
	source_srf
SRF

source_coordinate
3D_Coordinate

	
	Outputs
	target_srf
SRF

target_coordinate
3D_Coordinate

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_DIRECTION if source_coordinate is not in the SRF specified by source_srf.

3. INVALID_TARGET_SRF, if target_srf was not successfully initialised through the API or is invalid.

4. OPERATION_UNSUPPORTED, if source_coordinate cannot be changed to target_srf.

5. EXTENDED_DESTINATION, if the coordinate was changed to the target_srf, but it is now in the extended region of target_srf.

	Abstract operation
	ChangeDirectionSRF

	
	Semantics
	This operation will change the SRF of the passed in direction to a specified SRF. Source_direction must be within the source_srf. The target_srf must be compatible with the source_srf for conversion purposes

	
	Input
	source_srf:
SRF

source_direction:
Coordinate

	
	Output
	target_srf:
SRF

target_direction:
Direction

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_DIRECTION if source_direction is not in the SRF specified by source_srf or is invalid.

3. INVALID_TARGET_SRF, if target_srf was not successfully initialised through the API or is invalid.

4. OPERATION_UNSUPPORTED, if the source_coordinate cannot be changed to target_srf.

5. EXTENDED_DESTINATION, if the coordinates was changed to the target_srf, but it is now in the extended region of target_srf.


11.3.2.2 SRF2DBase abstract class

This is the base class for 2D SRFs.

Table 11.8 — SRF2DBase

	Class
	SRF2DBase

	Description
	This class is a 2D SRF.

	Superclass
	LifeCycleObject

	Abstract operation
	Create2DCoordinate

	
	Semantics
	This operation accepts the two ordered coordinate components and for a specific SRF creates a 2D coordinate instances initialised with the values passed in.

	
	Inputs
	first_value
Long_Float

second_value
Long_Float

	
	Outputs
	coordinate
2D_Coordinate

	
	Error conditions
	1. INVALID_SOURCE_COORD if the coordinate values are not in the domain of the coordinate system generating function as specified in 5.4.

	Abstract operation
	GetCoordinate2DValues

	
	Semantics
	This operation retrieves the two ordered coordinate components of a 2D coordinate instance previously initialised through the API

	
	Inputs
	source_srf
SRF 

coordinate
2D_Coordinate

	
	Outputs
	first_value
Long_Float

second_value
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORD if the coordinate was not a 2D coordinate, not initialised through the AP, or is not in source_srf. 

	Abstract operation
	ChangeCoordinate2DSRF

	
	Semantics
	This operation will change the SRF of the passed in 2D coordinate to a specified SRF. Source_coordinate must be within the source_srf. The target_srf must be compatible with the source_srf for conversion purposes.

	
	Inputs
	source_srf:
SRF

source_coordinate:
2D_Coordinate

	
	Outputs
	target_srf:
SRF

target_coordinate:

2D_Coordinate

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if source_coordinate is not in the SRF specified by source_srf.

3. INVALID_TARGET_SRF, if target_srf was not successfully initialised through the API or is invalid.

4. OPERATION_UNSUPPORTED, if source_coordinate cannot be changed to target_srf.

5. EXTENDED_DESTINATION, if the coordinate was changed to the target_srf, but it is now in the extended region of target_srf.

	Abstract operation
	Free2DCoordinate

	
	Semantics
	This operation deallocates all memory associated with an 2D coordinate.

	
	Input
	coordinate_in:
2D_Coordinate

	
	Output
	None

	
	Error Conditions
	1. INVALID_SOURCE_COORDINATE if coordinate_in was not successfully initialised through the API, is invalid, or is not a 2D coordinate.


11.3.3 SRFwithEllipsoidalHeightBase abstract class

This is the base class for the celestiodetic SRF class and all map projection SRF classes. It is based on the SRF3DBase class. It adds operations for the surface CS induces on the zero ellipsoidal height surface. It also adds a operation to create a local tangent plane SRF on a point on the zero ellipsoidal height surface.

Table 11.9 — SRFwithEllipsoidalHeightBase

	Class
	SRFwithEllipsoidalHeightBase

	Semantic
	This class is a 3D SRF with ellipsoidal height as third coordinate component. A surface CS is induced on the third coordinate surface for zero.

	Superclass
	LifeCycleObject, SRF3DBase

	Abstract operation
	CreateSurfaceCoordinate

	
	Semantics
	Creates a surface coordinate on the ORM surface. The output is invalid if the operation does not succeed.

	
	Inputs
	source_srf
SRF

first_component
Long_Float

seond_component
Long_Float

	
	Outputs
	new_coordinate
Surface_Coordinate

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if the input values are not in the domain of the induced surface CS generating function as specified in 5.4.

	Abstract operation
	GetSurfaceCoordinateValues

	
	Semantics
	Retrieves the component values of a surface coordinate on the ORM surface. The output is invalid if the operation does not succeed.

	
	Inputs
	source_srf
SRF

coordinate
Surface_Coordinate

	
	Outputs
	first_component
Long_Float

seond_component
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if coordinate is not a valid surface coordinate in the SRF specified by source_srf.

	Abstract operation
	AssociatedSurfaceCoordinate

	
	Semantics
	Creates the Surface_Coordinate associated with a 3D_Coordinate by setting the third coordinate component to zero and then converting that coordinate to its Surface CS representation (Truncate to surface).

	
	Inputs
	source_srf
SRF

coordinate_3D
3D_Coordinate

	
	Outputs
	on_surface_coordinate:
Surface_Coordinate

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if coordinate_3D is not a valid 3D coordinate in the SRF specified by source_srf.

	Abstract operation
	PromoteSurfaceCoordinate

	
	Semantics
	Creates a 3D_Coordinate representing the same location as specified by on_surface_coordinate (Promote Surface to 3D).

	
	Inputs
	source_srf

SRF

surface_coordinate:

Surface_Coordinate

	
	Outputs
	coordinate_on_the_surface: 
3D_Coordinate

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if surface_coordinate is not a valid surface coordinate in the SRF specified by source_srf.

	Abstract operation
	CreateLocalTangentPlaneSRF

	
	Semantics
	Creates a Local Tangent Plane SRF with natural origin at the input Surface_Coordinate. The created SRF has the same ORM as source_srf.  The input surface_coordinate determines the tangent point geodetic parameters. The created SRF origin is determined from the remaining input parameters.

	
	Inputs
	source_srf

SRF

surface_coordinate:

Surface_Coordinate

azimuth:

Long_Float

false_x_origin: 

Long_Float

false_y_origin: 

Long_Float

offset_height: 

Long_Float

	
	Outputs
	new_local_tangent_plane_SRF:
SRF

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.

2. INVALID_SOURCE_COORDINATE if surface_coordinate is not a valid surface coordinate in the SRF specified by source_srf.


11.3.3.1 LifeCycleObject

Table 11.10 — LifeCycleObject

	Class
	LifeCycleObject

	Description
	This is the most basic abstract class from which all other classes inherit.

	Superclass
	None

	Abstract operation
	Create

	
	Semantics
	This operation creates an instance of an object

	
	Inputs
	None

	
	Outputs
	objRef:
Object_Reference

	
	Error conditions
	1. CREATION_FAILED if the object instance could not be created.

	Abstract operation
	Destroy

	
	Semantics
	This operation destroys an instance of an object and releases any storage used by the object instance.

	
	Inputs
	objRef:
Object_Reference

	
	Outputs
	None.

	
	Error conditions
	1. DESTRUCTION_FAILED if the object instance could not be destroyed.


11.3.3.2 SRF concrete classes

SRFs are specified with concrete classes in the tables below.

Table 11.11 — Celestiocentric

	Class
	Celestiocentric

	Description
	An instance of this class corresponds to an instance of SRFT_CELESTIOCENTRIC

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a celestiocentric SRF corresponding to the input parameter.

	
	Inputs
	orm:
ORM



	
	Outputs
	new_srf:
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.12 — 3DLocalSpaceRectangular

	Class
	3DLocalSpaceRectangular

	Description
	An instance of this class corresponds to an instance of SRFT_3D_LOCAL_SPACE_RECTANGULAR

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 3D local space rectangular SRF corresponding to the input parameters.

	
	Inputs
	up_direction
Direction_Of_Up

forward_direction
Direction_Of_Forward



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if input parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	up_direction

Direction_Of_Up

forward_direction
Direction_Of_Forward

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.13 — 2DLocalSpaceRectangular

	Class
	2DLocalSpaceRectangular

	Description
	An instance of this class corresponds to an instance of SRFT_2D_LOCAL_SPACE_RECTANGULAR

	Superclass
	LifeCycleObject, SRF2DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 2D local space rectangular SRF corresponding to the input parameter.

	
	Inputs
	forward_direction
Direction_Of_Forward



	
	Outputs
	new_srf
SRF

	
	Error Conditions
	1. INVALID_INPUT if input parameter is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	forward_direction
Direction_Of_Forward

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.14 — Celestiodetic

	Class
	Celestiodetic

	Description
	An instance of this class corresponds to an instance of SRFT_CELESTIODETIC

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a celestiodetic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.15 — 3DLocalTangentPlane

	Class
	3DLocalTangentPlane

	Description
	An instance of this class corresponds to an instance of SRFT_3D_LOCAL_TANGENT_PLANE

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 3D local tangent plane SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
x_false_origin
Long_Float

y_false_origin
Long_Float

height_offset
Long_Float

	
	Outputs
	new_srf
SRF

	
	Error Conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
x_false_origin
Long_Float

y_false_origin
Long_Float

height_offset
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.16 — LocalAzimuthalSphericalTangentPlane

	Class
	LocalAzimuthalSphericalTangent Plane

	Description
	An instance of this class corresponds to an instance of SRFT_LOCAL_AZIMUTHAL_SPHERICAL_TANGENT_PLANE

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 3D local azimuthal spherical tangent plane SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float 

	
	Outputs
	new_srf
SRF

	
	Error Conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Input
	source_srf
SRF

	
	Outputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.17 — SurfaceLocalAzimuthalTangentPlane

	Class
	SurfaceLocalAzimuthalTangentPlane

	Description
	An instance of this class corresponds to an instance of SRFT_SURFACE_LOCAL_AZIMUTHAL_TANGENT_PLANE

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a surface local azimuthal tangent plane SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float 

	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.18 — 2DAzimuthal

	Class
	2DAzimuthal

	Description
	An instance of this class corresponds to an instance of SRFT_2D_AZIMUTHAL.

	Superclass
	LifeCycleObject, SRF2DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 2D azimuthal SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.19 — LocalCylindricalTangentPlane

	Class
	LocalCylindricalTangentPlane

	Description
	An instance of this class corresponds to an instance of SRFT_SURFACE_LOCAL_CYLINDRICAL_TANGENT_PLANE

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a local cylindrical tangent plane SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float 

	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

geodetic_longitude
Long_Float
geodetic_latitude
Long_Float
azimuth
Long_Float
height_offset
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.20 — 2DPolar

	Class
	2DPolar

	Description
	An instance of this class corresponds to an instance of SRFT_2D_POLAR.

	Superclass
	LifeCycleObject, SRF2DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a 2D polarl SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.21 — Celestiomagnetic

	Class
	CelestiomagneticSRF

	Description
	An instance of this class corresponds to an instance of SRFT_CELESTIOMAGNETIC.

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a celestiomagnetic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.22 — EquatorialInertial

	Class
	EquatorialInertialSRF

	Description
	An instance of this class corresponds to an instance of SRFT_EQUATORIAL_INERTIAL.

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a equatorial inertial SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.23 — SolarEcliptic

	Class
	SolarEcliptic

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_ECLIPTIC

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar ecliptic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.24 — SolarEquatorial

	Class
	SolarEquatorial

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_EQUATORIAL

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar equatorial SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.25 — SolarMagnetospheric

	Class
	SolarMagnetospheric

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_MAGNETOSPHERIC.

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	
Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar magnetospheric SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.26 — Solar Magnetic

	Class
	SolarMagnetic

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_MAGNETIC.

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar magnetic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.27 — SolarHeliosphericAriesEcliptic

	Class
	SolarHeliosphericAriesEcliptic

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_HELIOSPHERIC_ARIES_ECLIPTIC

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar heliospheric aries ecliptic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.28 — SolarHeliosphericEarthEcliptic

	Class
	SolarHeliosphericEarthEcliptic

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_HELIOSPHERIC_EARTH_ECLIPTIC

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar heliospheric earth ecliptic SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.29 — Solar Heliospheric Earth Equatorial SRF class

	Class
	SolarHeliosphericEarthEquatorial

	Description
	An instance of this class corresponds to an instance of SRFT_SOLAR_HELIOSPHERIC_EARTH_EQUATORIAL

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a solar heliospheric earth equatorial SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.30 — Mercator

	Class
	Mercator

	Description
	An instance of this class corresponds to an instance of SRFT_MERCATOR

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a mercator SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error Conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Output
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.31 — ObliqueMercator

	Class
	ObliqueMercator

	Description
	An instance of this class corresponds to an instance of SRFT_OBLIQUE_MERCATOR

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates an oblique mercator SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error Conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.32 — TransverseMercator

	Class
	TransverseMercator

	Description
	An instance of this class corresponds to an instance of SRFT_TRANSVERSE_MERCATOR

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a transverse mercator SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.33 — LambertConformalConic

	Class
	LambertConformalConic

	Description
	An instance of this class corresponds to an instance of SRFT_LAMBERT_CONFORMAL_CONIC

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a lambert conformal conic SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

origin_longitude
Long_Float

north_parallel_geodetic_latitude
Long_Float

north_parallel_geodetic_longitude
Long_Float

false_longitude
Long_Float

false_latitude
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

origin_longitude
Long_Float

north_parallel_geodetic_latitude
Long_Float

north_parallel_geodetic_longitude
Long_Float

false_ longitude
Long_Float

false_ latitude
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.34 — PolarStereographic

	Class
	PolarStereographic

	Description
	An instance of this class corresponds to an instance of SRFT_POLAR_STEREOGRAPHIC

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a polar stereographic SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

origin_longitude
Long_Float

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

origin_longitude
Long_Float

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.35 — Equidistant Cylindrical SRF

	Class
	EquidistantCylindrical

	Description
	An instance of this class corresponds to an instance of SRFT_EQUIDISTANT_CYLINDRICAL

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	CreateSRF

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a equidistant cylindrical SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

origin_longitude
Long_Float

standard_latitude
Long_Float

central_scale_factor
Long_Float

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.36 — BritishNationalGrid

	Class
	BritishNationalGrid

	Description
	An instance of this class instance of SRFT_BRITISH_NATIONAL_GRID

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a British national grid SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.37 — AlabamaSPCS

	Class
	AlabamaSPCS

	Description
	An instance of this class corresponds to an instance of SRFT_ALABAMA_SPCS

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a Alabama SPCS SRF corresponding to the input parameter.

	
	Inputs
	orm
ORM



	
	Outputs
	new_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if orm is not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF ORM parameter.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.38 — UTM

	Class
	UTM

	Description
	An instance of this class corresponds to an instance of SRFT_UNIVERSAL_TRANSVERSE_MERCATOR

	Superclass
	LifeCycleObject, SRFwithEllipsoidalHeightBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a UTM SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

zone
Byte

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

zone
Byte

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


Table 11.39 — GCS

	Class
	GCS

	Description
	An instance of this class corresponds to an instance of SRFT_GTRS_GLOBAL_COORDINATE_SYSTEM

	Superclass
	LifeCycleObject, SRF3DBase

	Operation
	Create

	
	Semantics
	Overrides the Create operation on the superclass LifeCycleObject. Creates a GTRS GCS SRF corresponding to the input parameters.

	
	Inputs
	orm
ORM

tile
Short_Integer_Unsigned

false_easting
Long_Float

false_northing
Long_Float

	
	Outputs
	New_srf
SRF

	
	Error conditions
	1. INVALID_INPUT if parameters are not valid for this SRF.

	Operation
	GetSRFParameters

	
	Semantics
	This operation outputs the SRF parameters.

	
	Inputs
	source_srf
SRF

	
	Outputs
	orm
ORM

tile
Short_Integer_Unsigned

false_easting
Long_Float

false_northing
Long_Float

	
	Error conditions
	1. INVALID_SRF if source_srf was not successfully initialised through the API or is invalid.


11.4 Non-object functions

These functions do not operate on a class or with the private data types defined in this International Standard, they only operate on parameters.

Table 11.40 — RadianToDegree

	Function Name
	RadianToDegree

	Semantics
	Converts a radian value to a decimal degree modulo 360 value.

degree -> (radian * K) modulo 360

K = 180 / 
[image: image1.wmf]p



	Inputs
	radian
Long_Float

	Outputs
	degree
Long_Float

	Error conditions
	None.


Table 11.41 — DegreeToRadian

	Function Name
	DegreeToRadian

	Semantics
	Converts a decimal degree value to a radian value

radian -> (degree * K)

K = 
[image: image2.wmf]p

 / 180

	Inputs
	degree:
Long_Float

	Outputs
	radian:
Long_Float

	Error conditions
	None.


11.5 Data types for SRM labels and codes

11.5.1 Introduction

Editor’s note: The following material was in WD7 and has been updated to reflect the current status of concepts specified elsewhere in this CD.  Note that the new API material above was not auto-generated and is not yet consistent with other clauses or the following symbolic constants.

This International Standard specifies a set of symbolic constants that specify a correspondence between a String representing an SRM label and an Integer representing the corresponding SRM code.  These symbolic constants are provided for use by language bindings where a programming language pre-processor can substitute an integer value for a symbolic constant.  Strings that are not substituted with the specified symbolic constant prior to final use in either an interchange format or an application program interface shall not be used to represent SRM labels.

11.6 Data types for SRM Dictionary entries

11.6.1 CSs

CS_Code ::= (<  1 : // implementation dependent and non-conforming

                1 : CS_3D_EUCLIDEAN,  // CS_3D_EUCLIDEAN is the label denoting the CS also denoted by code 1,

                    // additional entries of the form i : L, for 2 <= i <= 25, where L is the label denoting the CS also denoted by code i,

               26 : CS_MP_EQUIDISTANT_CYLINDRICAL,  // CS_MP_EQUIDISTANT_CYLINDRICAL is the label denoting the CS also denoted by code 26

             > 26 : // reserved for registration and future standardization

            )

11.6.2 RDs

RD_Code ::= (<   1 : // implementation dependent and non-conforming

                 1 : RD_3D_ORIGIN,  // RD_3D_ORIGIN is the label denoting the RD also denoted by code 1,

                    // additional entries of the form i : L, for 2 <= i <= 149, where L is the label denoting the RD also denoted by code i,

               150 : RD_WGS_1984,  // RD_WGS_1984 is the label denoting the RD also denoted by code 150

             > 150 : // reserved for registration and future standardization

            )

11.6.3 ORM templates

ORM_Template_Code ::= (< 1 : // implementation dependent and non-conforming

                         1 : ORMT_3D_SPHERE,  // ORMT_3D_SPHERE is the label denoting the ORM template  also denoted by code 1,

                              // additional entries of the form i : L, for 2 <= i <= 5, where L is the label denoting the ORM template  also denoted by code i,

                         6 : ORMT_3D_TRI_PLANE,  // ORMT_3D_TRI_PLANE is the label denoting the ORM template  also denoted by code 6

                       > 6 : // reserved for registration and future standardization

                      )

11.6.4 ORMs

ORM_Code ::= (<   1 : // implementation dependent and non-conforming

                  1 : ORM_ABSTRACT,  // ORM_ABSTRACT is the label denoting the ORM also denoted by code 1,

                     // additional entries of the form i : L, for 2 <= i <= 481, where L is the label denoting the ORM also denoted by code i,

                482 : ORM_ZANDERIJ_SURINAME,  // ORM_ZANDERIJ_SURINAME is the label denoting the ORM also denoted by code 482

              > 482 : // reserved for registration and future standardization

             )

11.6.5 SRF templates

SRF_Template_Code ::= (<  1 : // implementation dependent and non-conforming

                          1 : SRFT_CELESTIOCENTRIC,  // SRFT_CELESTIOCENTRIC is the label denoting the SRF template also denoted by code 1,

                              // additional entries of the form i : L, for 2 <= i <= 24, where L is the label denoting the SRF template also denoted by code i,

                         25 : SRFT_EQUIDISTANT_CYLINDRICAL,  // SRFT_EQUIDISTANT_CYLINDRICAL is the label denoting the SRF template also denoted by code 25

                       > 25 : // reserved for registration and future standardization

                      )

11.6.6 SRFs

SRF_Code ::= (<  1 : // implementation dependent and non-conforming

                 1 : SRF_BRITISH_NATIONAL_GRID,  // SRF_BRITISH_NATIONAL_GRID is the label denoting the SRF also denoted by code 1,

                     // additional entries of the form i : L, for 2 <= i <= 13, where L is the label denoting the SRF also denoted by code i,

                14 : SRF_MARYLAND_SPCS,  // SRF_MARYLAND_SPCS is the label denoting the SRF also denoted by code 14

              > 14 : // reserved for registration and future standardization

             )

11.6.7 SRF sets

SRF_Set_Code ::= (< 1 : // implementation dependent and non-conforming

                    1 : SRFS_ALABAMA_SPCS,  // SRFS_ALABAMA_SPCS is the label denoting the SRF set also denoted by code 1,

                         // additional entries of the form i : L, for 2 <= i <= 7, where L is the label denoting the SRF set also denoted by code i,

                    8 : SRFS_WISCONSIN_SPCS,  // SRFS_WISCONSIN_SPCS is the label denoting the SRF set also denoted by code 8

                  > 8 : // reserved for registration and future standardization

                 )

11.6.8 SRF set members

SRFS_ALABAMA_SPCS_SRFSM_Code ::= (< 1 : // implementation dependent and non-conforming

                                    1 : WEST_ZONE,  // WEST_ZONE is the label denoting the SRF set member also denoted by code 1,

                                    2 : EAST_ZONE,  // EAST_ZONE is the label denoting the SRF set member also denoted by code 2,

                                  > 2 : // reserved for registration and future standardization

                                 )

SRFS_GTRS_GLOBAL_COORDINATE_SYSTEM_SRFSM_Code ::= (<     1 : // implementation dependent and non-comforming

                                                         1 : TILE_1,  // TILE_1 is the label denoting the SRF set member also denoted by code 1,

                                                             // additional entries of the form i : L, for 2 <= i <= 49895, where L is the label denoting the SRF set member also denoted by code i,

                                                     49896 : TILE_49896,  // TILE_49896 is the label denoting the SRF set member also denoted by code 49896,

                                                   > 49896 : // reserved for registration and future standardization

                                                  )

SRFS_LAMBERT_NTF_SRFSM_Code ::= (< 1 : // implementation dependent and non-conforming

                                   1 : ZONE_I,  // ZONE_I is the label denoting the SRF set member also denoted by code 1,

                                        // additional entries of the form i : L, for 2 <= i <= 3, where L is the label denoting the SRF set member also denoted by code i,

                                   4 : ZONE_IV,  // ZONE_IV is the label denoting the SRF set member also denoted by code 4,

                                 > 4 : // reserved for registration and future standardization

                                )

SRFS_MARS_TRANSVERSE_MERCATOR_BODY_Code ::= (< 1 : // implementation dependent and non-conforming

                                               1 : ID_1,  // ID_1 is the label denoting the SRF set member also denoted by code 1,

                                                    // additional entries of the form i : L, for 2 <= i <= 1943, where L is the label denoting the SRF set member also denoted by code i,

                                               1944 : ID_1944,  // ID_1944 is the label denoting the SRF set member also denoted by code 1944,

                                             > 1944 : // reserved for registration and future standardization

                                            )

SRFS_MARS_TRANSVERSE_MERCATOR_POLE_Code ::= (< 1 : // implementation dependent and non-conforming

                                               1 : ID_1,  // ID_1 is the label denoting the SRF set member also denoted by code 1,

                                                    // additional entries of the form i : L, for 2 <= i <= 19, where L is the label denoting the SRF set member also denoted by code i,

                                               20 : ID_20,  // ID_20 is the label denoting the SRF set member also denoted by code 20,

                                             > 20 : // reserved for registration and future standardization

                                            )

SRFS_UNIVERSAL_POLAR_STEREOGRAPHIC_SRFSM_Code ::= (< 1 : // implementation dependent and non-conforming

                                                     1 : NORTHERN_POLE,  // NORTHERN_POLE is the label denoting the SRF set member also denoted by code 1,

                                                     2 : SOUTHERN_POLE,  // SOUTHERN_POLE is the label denoting the SRF set member also denoted by code 2,

                                                   > 2 : // reserved for registration and future standardization

                                                  )

SRFS_UNIVERSAL_TRANSVERSE_MERCATOR_SRFSM_Code ::= (<   1 : // implementation dependent and non-conforming

                                                       1 : ZONE_1_NORTHERN_HEMISPHERE,  // ZONE_1_NORTHERN_HEMISPHERE is the label denoting the SRF set member also denoted by code 1,

                                                          // additional entries of the form i : L, for 2 <= i <= 119, where L is the label denoting the SRF set member also denoted by code i,

                                                     120 : ZONE_60_SOUTHERN_HEMISPHERE,  // ZONE_60_SOUTHERN_HEMISPHERE is the label denoting the SRF set member also denoted by code 120,

                                                   > 120 : // reserved for registration and future standardization

                                                  )

SRFS_WISCONSIN_SPCS_SRFSM_Code ::= (< 1 : // implementation dependent and non-conforming

                                      1 : SOUTH_ZONE,  // SOUTH_ZONE is the label denoting the SRF set member also denoted by code 1,

                                      2 : CENTRAL_ZONE,  // CENTRAL_ZONE is the label denoting the SRF set member also denoted by code 2,

                                      3 : NORTH_ZONE,  // NORTH_ZONE is the label denoting the SRF set member also denoted by code 3,

                                    > 3 : // reserved for registration and future standardization

                                   )

11.6.9 Vertical offset surface specifications

Vertical_Offset_Surface_Specification_Code ::= (< 1 : // implementation dependent and non-conforming

                                                  1 : VOS_EGM96_GEOID,  // VOS_EGM96_GEOID is the label denoting the vertical offset surface specification also denoted by code 1,

                                                       // additional entries of the form i : L, for 2 <= i <= 6, where L is the label denoting the vertical offset surface specification also denoted by code i,

                                                  7 : VOS_WGS84_GEOID,  // VOS_WGS84_GEOID is the label denoting the vertical offset surface specification also denoted by code 7

                                                > 7 : // reserved for registration and future standardization

                                               )

EDITORS NOTE: This is a temporary table of index entries that is used to create the master index. It will eventually be removed:
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