PROPOSED DRAFT CCSDS RECOMMENDED STANDARD FOR PLANNING INFORMATION FORMATS


ANNEX C NOTE: The following section on Parameter definition is taken from the Draft Simple Schedule Book.
Abstract Parameter And Abstract Event Class Definition

(Normative)

C1 Overview

The AbstractParameter class forms the basis for defining parameters, similarly the AbstractEvent class forms the basis for defining event.

C2 Abstract Parameter CONTENT/STRUCTURE

C2.1 Overview

Figure C‑1 shows the UML Class diagram for the Abstract Parameter Class. For clarity, abstract classes are highlighted in green.
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Figure C‑1C TC \f G "-1
Abstract Parameter Class Diagram"
:  Abstract Parameter Class Diagram

The attributes of each class are described further in the following subsections and tables.

C2.2 Class AbstractParameter (Abstract)

C2.2.1 The AbstractParameter is an abstract class which can be used to instantiate various types of parameters.

C2.2.2 The AbstractParameter class parameters specified in table C‑1 shall be used to identify the name of the parameter.

Table C‑1C TC \f T "-1
Class AbstractParameter Parameters"
:  Class AbstractParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	name
	The name of the parameter.
	String
	n/a


C2.3 Class BooleanParameter
C2.3.1 The BooleanParameter is a class which can be used to instantiate a parameter with type xsd:boolean.

NOTE
–
The BooleanParameter class is a specialization of class AbstractParameter described in C2.2.
C2.3.2 The BooleanParameter class parameters specified in table C‑2 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the BooleanParameter class are as per table C‑1 with the addition of table C‑2.

Table C‑2C TC \f T "-2
Class BooleanParameter Parameters"
:  Class BooleanParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:Boolean
	n/a


C2.4 Class UnsignedIntParameter
C2.4.1 The UnsignedIntParameter is a class which can be used to instantiate a parameter with type xsd:unsigned integer.

NOTE
–
The UnsignedIntParameter class is a specialization of class AbstractParameter described in C2.2.

C2.4.2 The UnsignedIntParameter class parameters specified in table C‑3 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the UnsignedIntParameter class are as per table C‑1 with the addition of table C‑3.

Table C‑3C TC \f T "-3
Class UnsignedIntParameter Parameters"
:  Class UnsignedIntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:unsignedInteger
	n/a


C2.5 Class IntParameter
C2.5.1 The IntParameter is a class which can be used to instantiate a parameter with type xsd:int.

NOTE
–
The IntParameter class is a specialization of class AbstractParameter described in C2.2.

C2.5.2 The IntParameter class parameters specified in table C‑4 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the IntParameter class are as per table C‑1 with the addition of table C‑4.

Table C‑4C TC \f T "-4
Class IntParameter Parameters"
:  Class IntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:int
	n/a


C2.6 Class FloatParameter
C2.6.1 The FloatParameter is a class which can be used to instantiate a parameter with type xsd:float.

NOTE
–
The FloatParameter class is a specialization of class AbstractParameter described in C2.2.

C2.6.2 The FloatParameter class parameters specified in table C‑5 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the FloatParameter class are as per table C‑1 with the addition of table C‑5.

Table C‑5C TC \f T "-5
Class FloatParameter Parameters"
:  Class FloatParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter
	xsd:float (single-precision 32-bit floating-point numbers.)
	n/a


C2.7 Class DoubleParameter
C2.7.1 The DoubleParameter is a class which can be used to instantiate a parameter with type xsd:double.

NOTE
–
The DoubleParameter class is a specialization of class AbstractParameter described in C2.2.

C2.7.2 The DoubleParameter class parameters specified in table C‑6 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the DoubleParameter class are as per table C‑1 with the addition of table C‑6.

Table C‑6C TC \f T "-6
Class DoubleParameter Parameters"
:  Class DoubleParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:double (double-precision 64-bit floating-point numbers)
	n/a


C2.8 Class StringParameter
C2.8.1 The StringParameter is a class which can be used to instantiate a parameter with type xsd:string.

NOTE
–
The StringParameter class is a specialization of class AbstractParameter described in C2.2.

C2.8.2 The StringParameter class parameters specified in table C‑7 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the StringParameter class are as per table C‑1 with the addition of table C‑7.

Table C‑7C TC \f T "-7
Class StringParameter Parameters"
:  Class StringParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:string
	n/a


C2.9 Class ExtendedParameter
C2.9.1 The ExtendedParameter is a class which can be used to instantiate a parameter with any required type. This can be used to define parameter types not specified above, including complex types.
NOTE
–
The ExtendedParameter class is a specialization of class AbstractParameter described in C2.2.

C2.9.2 Use of the ExtendedParameter class requires an extension to the Service management XML schema such that this contains the appropriate definition of the type.  The extension should be registered in SANA as indicated in annex D.

C2.9.3 The ExtendedParameter class parameters specified in table C‑8 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the ExtendedParameter class are as per table C‑1 with the addition of table C‑8.

Table C‑8C TC \f T "-8
Class ExtendedParameter Parameters"
:  Class ExtendedParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	xsd:any
	n/a


C2.10 Class DurationIntParameter
C2.10.1 The DurationIntParameter is a class which can be used to instantiate a duration expressed as a integer number of seconds ≥ 0..

NOTE
–
The DurationIntParameter class is a specialization of class AbstractParameter described in C2.2.

C2.10.2 The DurationIntParameter class parameters specified in table C‑9 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the DurationIntParameterclass are as per table C‑1 with the addition of table C‑9.

Table C‑9C TC \f T "-9
Class DurationParameter Parameters"
:  Class DurationIntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

	Value
	The value of the parameter.
	xsd: integer≥0 
	Seconds


C2.11 Class DurationDblParameter
C2.11.1 The DurationDblParameter is a class which can be used to instantiate a duration expressed as a real number of seconds ≥ 0.0.
NOTE –
The DurationDblParameter class is a specialization of class AbstractParameter described in section C2.2 above
The DurationDblParameter class parameters specified in 
C2.11.2 Table C‑10
 shall be used to specify the value of the parameter. 

NOTE
–
The parameters for the DurationIntParameterclass are as per table C‑1 with the addition of 
Table C‑10
.
Table C‑10C TC \f T "-10
Class SrvMgtInfoEntity Parameters"
:  Class DurationDblParameter Parameters
	Parameter
	Description
	Data Type
	Data Units

	
Value
	The value of the parameter
	xsd:double≥0
	Seconds


C2.12 Class TimeParameterA
C2.12.1 The TimeParameterA is a class which can be used to instantiate a parameter with type CCSDS Time Code A.

NOTE
–
The TimeParameterA class is a specialization of class AbstractParameter described in C2.2.

C2.12.2 The TimeParameterA class parameters specified in table C‑11 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the TimeParameterA class are as per table C‑1 with the addition of table C‑11.

Table C‑11C TC \f T "-11
Class TimeParameterA Parameters"
:  Class TimeParameterA Parameters

	Parameter
	Description
	Data Type
	Data Units

	value
	The value of the parameter.
	Time in CCSDS Time Code A
(reference [3])
	UTC


C2.13 Class TimeParameterB
C2.13.1 The TimeParameterB is a class which can be used to instantiate a parameter with type CCSDS Time Code B.

NOTE
–
The TimeParameterB class is a specialization of class AbstractParameter described in C2.2.

C2.13.2 The TimeParameterB class parameters specified in table C‑12 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the TimeParameterB class are as per table C‑1 with the addition of table C‑12.

Table C‑12C TC \f T "-12
Class TimeParameterB Parameters"
:  Class TimeParameterB Parameters

	Parameter
	Description
	Data Type
	Data Units

	Value
	The value of the parameter.
	Time in CCSDS Time Code B
(reference [3])
	UTC


C2.14 Class AbstractTimeParameter
C2.14.1 The AbstractTimeParameter is an abstract class which can be used to instantiate time parameters derived from the AbstractEventTime class (see section C3.3).
NOTE –
The AbstractTimeParameter class is a specialization of class AbstractParameter described in section C2.2 above
C2.14.2 Each instantiated instance of a parameter specialised from the AbstractTimeParameter class shall contain one and only one instance of a time parameter specialised from the AbstractEventTime class (see section C3.3).

C2.14.3 The AbstractTimeParameter class parameters specified in Table C‑13 shall be used to specify the value of the parameter.

Table C‑13C TC \f T "-13
Class SrvMgtInfoEntity Parameters"
:  Class AbstractTimeParameter Parameters
The parameters for the AbstractTimeParameter are as per Table C‑1
	Parameter
	Description
	Data Type
	Data Units

	N/A
	
	
	


C3 Abstract Event CONTENT/STRUCTURE
C3.1 Overview

Figure C-1 shows the UML Class diagram for the Abstract Event Class. For clarity, abstract classes are highlighted in green.
[image: image2.emf]Figure C‑2: Abstract Event Class Diagram

The attributes of each class are described further in the following subsections and tables.

C3.2 Class AbstractEvent (ABSTRACT)
C3.2.1 The AbstractEvent class is an abstract class which is used to instantiate various events.

C3.2.2 The AbstractEvent class shall contain the parameters  as specified in Table C‑14.

Table C‑14: Class AbstractEvent Parameters
	Parameter
	Description
	Data Type
	Data Units

	type
	Optional Parameter.

This can be used to specify the type of the event.
	xsd:string
	n/a

	user
	Optional Parameter.

This can be used to specify the user to which the event is relevant. These will typically be spacecraft names as specified in SANA.
	Xsd:string—Permitted values registered in SANA


	n/a

	latestOffset
	Optional Parameter.

This can be used to express an offset from the expected time of the event to the latest time at which the event can occur.

This can be used to express any uncertainty about when exactly the event occurs. 
	xsd:double ≥0
	Seconds

	earliestOffset
	Optional Parameter.

This can be used to express an offset from the expected time of the event to the earliest time at which the event can occur.

This can be used to express any uncertainty about when exactly the event occurs. 
	xsd:double ≤0
	Seconds

	identifier
	Optional Parameter.

An identifier that is unique for every occurrence of a particular event in a particular file

NOTE
–
If the planning information is regenerated, then the identifier for a particular event may change.
	xsd:ID
	n/a


C3.2.3 The xsd:ID type is used for an attribute that uniquely identifies an element in an XML document. An xsd:ID value must be an NCName. This means that it must start with a letter or underscore, and can only contain letters, digits, underscores, hyphens, and periods. xsd:ID carries several additional constraints:

· Their values must be unique within an XML instance, regardless of the attribute's name or its element name.

· A complex type cannot include more than one attribute of type xsd:ID, or any type derived from xsd:ID.

· xsd:ID attributes cannot have default or fixed values specified

C3.3 CLASS AbstractEventTime (ABSTRACT)

C3.3.1 The AbstractEventTime class shall be used to permit the instantiation of timing information for an Event.

C3.3.2 There shall be one and only one instantiation of a class specialised from the  AbstractEventTime class for each instantiation of the AbstractEvent class.

Table C‑15: Class AbstractEventTime Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	epochTimeSystem
	This is  be used to specify the Epoch Time System which the time is relative to.
	Enumeration

The following values are permitted
· UTC

· TAI

· TBD

· TBD

· TBD

· …

· CONTAINER_DEFINED
	n/a


C3.3.3 If the epochTimeSystem is specified  as “CONTAINER_DEFINED” then that implies that there is additional metadata in the xml document that specifies what the epoch time system to be applied to the time is. How this is specified is outwith the scope of this document

C3.4 CLASS CcsdsAsciiTimeCodeA
C3.4.1 The CcsdsAsciiTimeCodeA class shall be used to permit the instantiation of absolute timing information for an Event where the format of the absolute time is expressed in CCSDS Ascii Time Code A format.

NOTE
–
The CcsdsAsciiTimeCodeA class is a specialization of the class AbstractEventTime class described in C3.2.3 above. 

C3.4.2 The CcsdsAsciiTimeCodeA class shall contain the parameters  as specified in Table C‑16.

Table C‑16: Class CcsdsAsciiTimeCodeA Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	absoluteTime
	The absolute time at which the event occurs 
	CCSDS ASCII Time Code A (reference [3])
	n/a


C3.5 CLASS CcsdsAsciiTimeCodeB
C3.5.1 The CcsdsAsciiTimeCodeB class shall be used to permit the instantiation of absolute timing information for an Event where the format of the absolute time is expressed in CCSDS Ascii Time Code B format.

NOTE
–
The CcsdsAsciiTimeCodeB class is a specialization of the class AbstractEventTime class described in C3.2.3 above. 

C3.5.2 The AbsoluteEventTime class shall contain the parameters  as specified in Table C‑17.

Table C‑17: Class CcsdsAsciiTimeCodeB Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	absoluteTime
	The absolute time at which the event occurs 
	CCSDS ASCII Time Code B (reference [3])
	UTC


C3.6 CLASS RelativeEventTime
C3.6.1 The RelativeEventTime class shall be used to permit the specification of relative timing information for an Event to another event in the same XML document.

NOTE
–
The RelativeEventTime class is a specialization of the class AbstractEventTime class described in C3.3 above. 

C3.6.2 The RelativeEventTime class shall contain the parameters  as specified in Table C‑18.

Table C‑18: Class RelativeEventTime Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	relativeTime
	The relative time at which the event occurs 
	xsd:double
	seconds

	otherEventIdRef
	The identifier (see Table C‑14) of the event to which the time of this event is relative.
	xsd:IDREF
	n/a


C3.6.3 The xsd:IDREF type is used for an attribute that references an ID. All attributes of type xsd:IDREF must reference an xsd:ID in the same XML document. Like ID, an xsd:IDREF value must be an NCName.

C3.7 CLASS RelativeToTimeA
C3.7.1 The RelativeToTimeA class shall be used to permit the specification of relative timing information for an Event to an absolute time expressed in CCSDS Ascii Time Code A format.

NOTE
–
RelativeToTimeA class is a specialization of the class AbstractEventTime class described in C3.3 above. 

C3.7.2 The RelativeToTimeA class shall contain the parameters  as specified in Table C‑19.

Table C‑19: Class RelativeToTimeA Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	relativeTime
	The relative time at which the event occurs 
	xsd:double
	seconds

	absoluteTime
	The absolute time which the event time is relative to. 
	CCSDS ASCII Time Code A (reference [3])
	n/a


C3.8 CLASS RelativeToTimeB
C3.8.1 The RelativeToTimeB class shall be used to permit the specification of relative timing information for an Event to an absolute time expressed in CCSDS Ascii Time Code A format.

NOTE
–
RelativeToTimeB class is a specialization of the class AbstractEventTime class described in C3.3 above. 

C3.8.2 The RelativeToTimeB class shall contain the parameters  as specified in Table C‑20.

Table C‑20: Class RelativeToTimeB Parameters

	Parameter
	Parameter
	Data Type
	Data Units

	relativeTime
	The relative time at which the event occurs 
	xsd:double
	seconds

	absoluteTime
	The absolute time which the event time is relative to. 
	CCSDS ASCII Time Code B (reference [3])
	n/a
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