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PREFACE

This document is a draft CCSDS Recommended Practice.  Its ‘Red Book’ status indicates that the CCSDS believes the document to be technically mature and has released it for formal review by appropriate technical organizations.  As such, its technical contents are not stable, and several iterations of it may occur in response to comments received during the review process.

Implementers are cautioned not to fabricate any final equipment in accordance with this document’s technical content.
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1 Introduction

1.1 PURPOSE AND SCOPE

1.1.1 PURPOSE

This purpose of this Magenta Book is to specify the various data entities defined in the scope of Service management that are applicable to more than one Service Management Blue Book. These data entities are referred to as “Common” data entities.

1.1.2 SCOPE

The scope of this book is all of the Service Management Common data entities used in the various Service Management recommendation.
Figure 1‑1 puts the Service Management Common data entities into context with the various standards that together form the Space Communication Cross Support Service Management.
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Figure 1‑11 TC  \f G "-1
Simple Schedule Format in the Context of Space Communication Cross Support Service Management"
:
Service Management Common data entities in the Context of Space Communication Cross Support Service Management

1.2 APPLICABILITY

These Common data entities are defined in the context of service management and thus are implicitly applicable to the various service management recommendations.
1.3 RATIONALE

The rationale for this document is that there is some overlap between the various service management recommendations in terms of commonality of data structures.  This document is used to record these common data entities.

1.4 DOCUMENT STRUCTURE

This document is organized as follows:

a) Section 1 provides the purpose, scope, applicability, and rationale of this Recommended Standard and identifies the conventions and references used throughout the document. This section also describes how this document is organized. A brief description is provided for each section and annex so that the reader will have an idea of where information can be found in the document. It also identifies terminology that is used in this document but is defined elsewhere.

b) Section 2 provides a brief overview of the common data entities.
c) Section 3 provides details about the common data entities.
d) Annex A provides an informative listing of the XML schema for the service management  information entity header.
e) Annex B provides an informative listing of the XML schema for the  abstract parameter classes. 
f) Annex C provides an informative listing of the XML schema for the service management  CCSDS timecode class.
g) Annex D provides an informative listing of the XML schema for the service management  abstract event classes.

h) Annex E discusses security, SANA and patent considerations.

i) Annex F is a list of informative references.
j) Annex G contains a list of Acronyms applicable to the Service Management Common Data Entities..

1.5 DEFINITIONS

For the purposes of this document, the following definitions apply:

a) the word ‘agencies’ may also be construed as meaning ‘satellite operators’ or ‘satellite service providers’;

b) the notation ‘n/a’ signifies ‘not applicable’.

1.6 NOMENCLATURE

1.6.1 Normative Text

The following conventions apply for the normative specifications in this Recommended Standard:

a) the words ‘shall’ and ‘must’ imply a binding and verifiable specification;

b) the word ‘should’ implies an optional, but desirable, specification;

c) the word ‘may’ implies an optional specification;

d) the words ‘is’, ‘are’, and ‘will’ imply statements of fact.

NOTE
–
These conventions do not imply constraints on diction in text that is clearly informative in nature.

1.6.2 Informative Text

In the normative sections of this document, informative text is set off from the normative specifications either in notes or under one of the following subsection headings:

· Overview;

· Background;

· Rationale;

· Discussion.

1.7 CONVENTIONS—THE UNIFIED MODELING LANGUAGE

The Unified Modelling Language (UML) diagrams used in the specification (including class diagrams, package diagrams, sequence diagrams, and activity diagrams) follow the notation, semantics, and conventions imposed by the Version 2.4.1 UML specification of the Object Management Group (OMG) (reference [4]). An overview of UML diagramming conventions can be found in annex E of reference [1].

1.8 References

The following publications are referenced in this document.  At the time of publication, the editions indicated were valid.  All publications are subject to revision, and users of this document are encouraged to investigate the possibility of applying the most recent editions of the publications indicated below.  The CCSDS Secretariat maintains a register of currently valid CCSDS publications.
[1]
Space Communication Cross Support—Service Management—Service Specification. Issue 1. Recommendation for Space Data System Standards (Blue Book), CCSDS 910.11-B-1. Washington, D.C.: CCSDS, August 2009.

[2]
“CCSDS-910.11-B-1_XML_schemas.”  http://public.ccsds.org/publications/archive/CCSDS-910.11-B-1_XML_schemas.zip.

[3]
Time Code Formats. Issue 4. Recommendation for Space Data System Standards (Blue Book), CCSDS 301.0-B-4. Washington, D.C.: CCSDS, November 2010.

[4]
Unified Modeling Language (UML). Version 2.4.1. Needham, Massachusetts: Object Management Group, August 2011.

[5]
CCSDS SANA Registry Management Policy. Issue 1. CCSDS Record (Yellow Book), CCSDS 313.1-Y-1. Washington, D.C.: CCSDS, May 2016.
[6]
CCSDS Space Assigned Numbers Authority (SANA)--Role, Responsibilities, Policies, and Procedures. Issue 2. CCSDS Record (Yellow Book), CCSDS 313.0-Y-2. Washington, D.C.: CCSDS, May 2016.
[7]
Extensible Space Communication Cross Support Service Management—Concept. Informational Report, CCSDS 902.0-G-1, Green Book. Issue 1. September 2014.

[8]
Abstract Event Definition. Draft Recommended Practice for Space Data Systems (Red Book), CCSDS 902.13-R-0.01, Draft 0.01. January 2018.
2 Overview

2.1 GENERAL

This section provides a high-level overview of the common data entities defined within the scope of service management.

2.2 Data Entities

Within the scope of service management data entities are defined as XML constructs. Thus the data entities are defined in XML Schema files.

Data is either mandatory, in which case suitable values must be present, or optional, in which case values may be present or not. In addition it is possible to extend the contents of the data entities by defining additional parameters. The content of any additional parameters so defined is outside the scope of this document and should be documented in an ICD agreed upon by the involved parties.

2.3 MAPPING TO W3C XML SCHEMA

This Recommended Standard includes the specification of a mapping to World Wide Web Consortium (W3C) extensible Markup Language (XML) schema. The normative mapping of this Recommended Standard to XML W3C schemas is a virtual annex to this Recommended Standard and is contained in a stand-alone set of schema files (reference [2]).

NOTE
–
The XML schema has been elaborated on the basis of the mapping guidelines described in reference [F1].
3 Service Management Common Data Entities

3.1 Service Management Information Entity CONTENT/STRUCTURE
The Service Management Information Entity forms the basis for defining information entities required by service management.
3.1.1 Overview

Figure 3‑1 shows the UML Class diagram for the Service Management Information Entity. For clarity, abstract classes are highlighted in green.
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Figure 3‑1A TC \f G "-1
Service Management Information Entity Class Diagram"
: Service Management Information Entity Class Diagram

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

3.1.2 Class SrvMgtInfoEntity (Abstract)

3.1.2.1 The SrvMgtInfoEntity is an abstract class which is used to instantiate the various classes of information entity required by service management.

3.1.2.2 The SrvMgtInfoEntity class contains no parameters.

3.1.3 Class SrvMgtHeader (Abstract)

3.1.3.1 SrvMgtHeader is an abstract class which is used to instantiate the header required by service management.

3.1.3.2 The SrvMgtHeader class parameters specified in Table 3‑1 shall be used to identify the originating organization, status of the schedule, status, version, the time at which the information entity was generated, the start time to which the information entity applies, and the end time to which it applies. Optional parameters allow for further definition of the purpose of the message and a description of its contents.

Table 3‑1A TC \f T "-1
Class SrvMgtHeader Parameters"
:  Class SrvMgtHeader Parameters

	Parameter
	Description
	Data Type
	Data Units

	originatingOrganization
	The organization that generated the information entity.
	xsd:string
Permitted values are registered in SANA (see E2 for further information).
	n/a

	generationTime
	Time at which the information entity was generated.
	CCSDS ASCII Time Code B (reference [3])
	UTC 

	version
	The version of the information entity. This increments every time an information entity of the same concrete type, status, and time range is generated (i.e., has the same startTime and endTime).

NOTE
–
The version may increment by 1 every time but is not constrained to do so. The only constraint is that each version number is greater than the previous.
	xsd:positiveInteger
	n/a



	startTime
	Optional parameter: The start time to which the information entity applies.

NOTE
–
For certain Service Management Information Entity types use of this parameter is mandatory.
	CCSDS ASCII Time Code B (reference [3])
	UTC

	endTime
	Optional parameter: The end time to which the information entity applies.

NOTE
–
For certain Service Management Information Entity types use of this parameter is mandatory.
	CCSDS ASCII Time Code B (reference [3])
	UTC

	purpose
	Optional parameter: May be used to further specify the purpose of the information entity in the event that the status specified is ‘OTHER’.
	xsd:string
Exact use of this may be specified in an ICD between relevant parties.
	n/a



	description
	Optional parameter: May be used to describe the contents of the information entity, e.g., any filter criteria used in the generation of the information entity, etc.
	xsd:string
Exact use of this may be specified in an ICD between relevant parties.
	n/a




3.1.4 Class SrvMgtData (Abstract)

3.1.4.1 SrvMgtData is an abstract class which is used to instantiate the various classes of data required by service management.

3.1.4.2 The SrvMgtData class contains no parameters.

3.2 Abstract Parameter CONTENT/STRUCTURE
The AbstractParameter class forms the basis for defining parameters,
3.2.1 Overview

Figure 3‑2 shows the UML Class diagram for the Abstract Parameter Class. For clarity, abstract classes are highlighted in green.
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Figure 3‑2A TC \f G "-1
Service Management Information Entity Class Diagram"
: Abstract Parameter Class Diagram

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

3.2.2 Class AbstractParameter (Abstract)

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

3.2.2.2 The AbstractParameter class parameters specified in Table 3‑2 shall be used to identify the name of the parameter.

Table 3‑2A 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


3.2.3 Class BooleanParameter

3.2.3.1 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 3.2.2.
3.2.3.2 The BooleanParameter class parameters specified in Table 3‑3 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the BooleanParameter class are as per Table 3‑2 with the addition of Table 3‑3.

Table 3‑3A TC \f T "-1
Class BooleanParameter Parameters"
:  Class BooleanParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.4 Class UnsignedIntParameter

3.2.4.1 The UnsignedIntParameter is a class which can be used to instantiate a parameter with type xsd:unsignedInt.

NOTE
–
The UnsignedIntParameter class is a specialization of class AbstractParameter described in 3.2.2.

3.2.4.2 The UnsignedIntParameter class parameters specified in Table 3‑4 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the UnsignedIntParameter class are as per table Table 3‑2. with the addition of Table 3‑4.

Table 3‑4A TC \f T "-1
Class UnsignedIntParameter Parameters"
:  Class UnsignedIntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.5 Class IntParameter

3.2.5.1 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 3.2.2.

3.2.5.2 The IntParameter class parameters specified in Table 3‑5 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the IntParameter class are as per Table 3‑2 with the addition of Table 3‑5.
Table 3‑5A TC \f T "-1
Class IntParameter Parameters"
:  Class IntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.6 Class FloatParameter

3.2.6.1 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 3.2.2.

3.2.6.2 The FloatParameter class parameters specified in Table 3‑6 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the FloatParameter class are as per Table 3‑2 with the addition of Table 3‑6.

Table 3‑6A TC \f T "-1
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


3.2.7 Class DoubleParameter
3.2.7.1 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 3.2.2.

3.2.7.2 The DoubleParameter class parameters specified in Table 3‑7 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the DoubleParameter class are as per Table 3‑2 with the addition of Table 3‑7.
Table 3‑7A TC \f T "-1
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


3.2.8 Class StringParameter

3.2.8.1 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 3.2.2.

3.2.8.2 The StringParameter class parameters specified in Table 3‑8 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the StringParameter class are as per Table 3‑2 with the addition of Table 3‑8.
Table 3‑8A TC \f T "-1
Class StringParameter Parameters"
:  Class StringParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.9 Class ExtendedParameter

3.2.9.1 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 3.2.2.

3.2.9.2 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 E.

3.2.9.3 The ExtendedParameter class parameters specified in Table 3‑9 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the ExtendedParameter class are as per Table 3‑2 with the addition of Table 3‑9.
Table 3‑9A TC \f T "-1
Class ExtendedParameter Parameters"
:  Class ExtendedParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.10 Class DurationIntParameter

3.2.10.1 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 3.2.2.

3.2.10.2 The DurationIntParameter class parameters specified in Table 3‑10 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the DurationIntParameterclass are as per Table 3‑2 with the addition of Table 3‑10.
Table 3‑10A TC \f T "-1
Class DurationParameter Parameters"
:  Class DurationIntParameter Parameters

	Parameter
	Description
	Data Type
	Data Units

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


3.2.11 Class DurationDblParameter
3.2.11.1 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 3.2.2 above
3.2.11.2 The DurationDblParameter class parameters specified in Table 3‑11 shall be used to specify the value of the parameter. 

NOTE
–
The parameters for the DurationIntParameterclass are as per table Table 3‑2 with the addition of Table 3‑11.

.
Table 3‑11A TC \f T "-1
Class SrvMgtInfoEntity Parameters"
:  Class DurationDblParameter Parameters
	Parameter
	Description
	Data Type
	Data Units

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


3.2.12 Class TimeParameterA

3.2.12.1 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 3.2.2.

3.2.12.2 The TimeParameterA class parameters specified in Table 3‑12 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the TimeParameterA class are as per Table 3‑2 with the addition of Table 3‑12.
Table 3‑12A TC \f T "-1
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


3.2.13 Class TimeParameterB

3.2.13.1 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 3.2.2.

3.2.13.2 The TimeParameterB class parameters specified in Table 3‑13 shall be used to specify the value of the parameter.

NOTE
–
The parameters for the TimeParameterB class are as per Table 3‑2 with the addition of Table 3‑13.
Table 3‑13A TC \f T "-1
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


3.3 SRVMGTAbstractEvent and SrvMgtEventTime CONTENT/STRUCTURE
The SrvMgtAbstractEvent and SrvMgtEventTime define the event and associated time classes required for the definition of events in Service management. The SrvMgtAbstractEvent is derived from the AbstractEvent class and the SrvMgtEventTime is derived from the AbstractEvent class.
3.3.1 Overview

Figure 3‑3 shows the UML Class diagram for the SrvMgtAbstractEvent and SrvMgtEventTime classes. It should be noted that for clarity abstract classes for highlighted in green. These classes are used to instantiate events needed in the context of Service Management. They are specializations of the AbstractEvent and AbstractEventTime classes described in Ref. [8].

[image: image5.emf]
Figure 3‑3: SrvMgtAbstractEvent Class Diagram

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

3.3.2 Class SrvMgtAbstractEvent (ABSTRACT)
3.3.2.1 The SrvMgtAbstractEvent class is an abstract class which is used to instantiate  the various events that are required in service management. 

NOTE
–
The SrvMgtAbstractEvent class is a specialization of class AbstractEvent described in Ref. [8]) and the generic description of the parameters is given in that document.
Table 3‑14:  Class SrvMgtAbstractEvent use of Class AbstractEvent Parameters

In the context of the SrvMgtAbstractEvent class the usage of the following AbstractEvent parameters (as described in Ref. [8]) should be noted:
	Parameter
	Description
	Data Type
	Data Units

	type
	In the context of the SrvMgtAbstractEvent this parameter is mandatory and is used to specify the type of the event. The various types of event that can be contained in a planning information are discussed in reference [7], section 5.3.
	xsd:string – permitted values

· COMMS
Predicted communications geometry events (see reference [7], section 5.6) 

· DATARATE
Sustainable data rates & volume estimate events (see reference [7], section 5.7);

· RFI
Predicted radio frequency interference events (see reference [7], section 5.8);

· CONFLICTS
Predicted resource conflict events (see reference [7], section 5.9)

· COSTS
Cost estimates (see reference [7], section 5.10)

· OTHER

Any event type not covered by the above list.
	n/a

	user
	In the context of the SrvMgtAbstractEvent this parameter is mandatory and is 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


3.3.3 Class SrvMgtEventTime 
3.3.3.1 The SrvMgtEventTime class is used to specify the time at which an event occurs in the context of service management. 
NOTE
–
The SrvMgtEventTime class is a specialization of class AbstractEventTime described in Ref. [8], and the generic description of the parameters is given in that document.

Table 3‑15:  Class SrvMgtEventTime use of Class AbstractEventTime Parameters

In the context of the SrvMgtEventTime class the usage of the following AbstractEventTime  parameters (as described in Ref. [8]) should be noted:

	Parameter
	Description
	Data Type
	Data Units

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

In the context of the SrvMgtEventTime the permitted values are restricted to
· UTC
	n/a

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


ANNEX A 

XML Schema for the Service Management 

Information Entity Header

(InFormative)

A1 PURPOSE


This annex provides an informative listing of the normative XML schema that realizes the classes that comprise the abstract Service Management Information Entity as defined in section 3.1.2.
Schema Organization And Packaging

The normative Service Management Information Entity Header schema types and global elements are contained in the file ‘SchemaCssmSmInfoEntityHeader-v1_0_0.xsd’.

The SM Information Entity Header types and global elements are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.

The Simple Schedule schema includes the following schemas;
a) SchemaCssmCcsdsTimecodes-v1_0_0.xsd. Types and global elements in this schema are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.
The source of the SchemaCssmSmInfoEntityHeader-v1_0_0.xsd and SchemaCssmCcsdsTimecodes-v1_0_0.xsd files is the SANA SCCS-SM Information Entity XML Schemas registry:

http://sanaregistry.org/r/service_management_xml_schemas/

Schema Listing

The following is a listing of the XML schema for the Service Management Information Entity.

<?xml version="1.0" encoding="UTF-8"?>
<xsd:schema xmlns="urn:ccsds:schema:cssm:1.0.0" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:ccsds:schema:cssm:1.0.0" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0.0">
   <xsd:include schemaLocation="SchemaCssmCcsdsTimecodes-v1_0_0.xsd"/>
   <!--********************************************************************************************************************** -->
   <!--** Service Management Information Entity Header Types **-->
   <xsd:complexType name="SrvMgtInfoEntityType">
      <xsd:sequence>
         <xsd:element ref="srvMgtHeader">
            <xsd:annotation>
               <xsd:documentation>substitution group head element</xsd:documentation>
            </xsd:annotation>
         </xsd:element>
         <xsd:element ref="srvMgtData" minOccurs="0" maxOccurs="unbounded">
            <xsd:annotation>
               <xsd:documentation>substitution group head element</xsd:documentation>
            </xsd:annotation>
         </xsd:element>
      </xsd:sequence>
   </xsd:complexType>
   <xsd:element name="srvMgtHeader" type="SrvMgtHeaderType" abstract="true"/>
   <xsd:complexType name="SrvMgtHeaderType">
      <xsd:attribute name="originatingOrganization" type="xsd:string" use="required"/>
      <xsd:attribute name="generationTime" type="CcsdsAsciiTimeCodeBType" use="required"/>
      <xsd:attribute name="version" type="xsd:positiveInteger" use="required"/>
      <xsd:attribute name="startTime" type="CcsdsAsciiTimeCodeBType"/>
      <xsd:attribute name="endTime" type="CcsdsAsciiTimeCodeBType"/>
      <xsd:attribute name="purpose" type="xsd:string"/>
      <xsd:attribute name="description" type="xsd:string"/>
   </xsd:complexType>
   <xsd:element name="srvMgtData" type="SrvMgtDataType" abstract="true"/>
   <xsd:complexType name="SrvMgtDataType" abstract="true"/>
</xsd:schema>
ANNEX B 

XML Schema for THE 

ABSTRACT Parameter CLASSes

(InFormative)

PURPOSE

This annex provides an informative listing of the normative XML schema that realizes the classes that comprise the Abstract Parameter as defined in Section 3.2.

SChEMA ORGANIZATION AND PACKAGING

The normative Abstract Parameter schema types and global elements are contained in the file SchemaCssmAbstractParameter-v1_0_0.xsd.

The Abstract Parameter types and global elements are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.

The Abstract Parameter schema includes the following schemas;
a) SchemaCssmCcsdsTimecodes-v1_0_0.xsd. Types and global elements in this schema are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.
The source of the SchemaCssmAbstractParameter-v1_0_0.xsd  and SchemaCssmCcsdsTimecodes-v1_0_0.xsd files is the SANA SCCS-SM Information Entity XML Schemas registry:

http://sanaregistry.org/r/service_management_xml_schemas/

Schema Listing

The following is a listing of the XML schema for the Abstract Parameter class.

<xsd:schema xmlns="urn:ccsds:schema:cssm:1.0.0" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:ccsds:schema:cssm:1.0.0" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0.0">
   <!--********************************************************************************************************************** -->
   <xsd:include schemaLocation="SchemaCssmCcsdsTimecodes-v1_0_0.xsd"/>
   <!--********************************************************************************************************************** -->
   <!-- Define abstract parameter -->
   <!--********************************************************************************************************************** -->
   <xsd:element name="AbstractParameter" type="AbstractParameterType" abstract="true"/>
   <xsd:complexType name="AbstractParameterType">
      <xsd:attribute name="name" type="xsd:string" use="required"/>
   </xsd:complexType>
   <!--********************************************************************************************************************** -->
   <!-- Define concrete parameter types -->
   <!--********************************************************************************************************************** -->
   <xsd:element name="booleanParameter" type="BooleanParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="BooleanParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:boolean" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="unsignedIntParameter" type="UnsignedIntParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="UnsignedIntParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:unsignedInt" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="intParameter" type="IntParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="IntParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:int" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="floatParameter" type="FloatParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="FloatParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:float" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="doubleParameter" type="DoubleParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="DoubleParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:double" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="stringParameter" type="StringParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="StringParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="xsd:string" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="extendedParameter" type="ExtendedParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="ExtendedParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:sequence>
               <xsd:any minOccurs="1" maxOccurs="unbounded"/>
            </xsd:sequence>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="durationIntParameter" type="DurationIntParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="DurationIntParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" use="required">
               <xsd:simpleType>
                  <xsd:restriction base="xsd:int">
                     <xsd:minInclusive value="0"/>
                  </xsd:restriction>
               </xsd:simpleType>
            </xsd:attribute>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="durationDblParameter" type="DurationDblParameterType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="DurationDblParameterType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" use="required">
               <xsd:simpleType>
                  <xsd:restriction base="xsd:double">
                     <xsd:minInclusive value="0.0"/>
                  </xsd:restriction>
               </xsd:simpleType>
            </xsd:attribute>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="timeParameterA" type="TimeParameterAType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="TimeParameterAType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="CcsdsAsciiTimeCodeAType" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
   <xsd:element name="timeParameterB" type="TimeParameterBType" substitutionGroup="AbstractParameter"/>
   <xsd:complexType name="TimeParameterBType">
      <xsd:complexContent>
         <xsd:extension base="AbstractParameterType">
            <xsd:attribute name="value" type="CcsdsAsciiTimeCodeBType" use="required"/>
         </xsd:extension>
      </xsd:complexContent>
   </xsd:complexType>
</xsd:schema>
ANNEX C 

XML Schema for THE SERVICE MANAGEMENT 

CCSDS Timecode Classes

(InFormative)

Purpose

This annex provides an informative listing of the normative XML schema that realizes the classes that comprise the Service Management CCSDS Timecode classes.

Schema Organization And Packaging

The normative Service Management CCSDS Timecode schema types and global elements are contained in the file SchemaCssmCcsdsTimecodes-v1_0_0.xsd
The Service Management CCSDS Timecode types and global elements are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.

The Service Management CCSDS Timecode schema includes the following schemas;
a) None.
The source of the SchemaCssmCcsdsTimecodes-v1_0_0.xsd files is the SANA SCCS-SM Information Entity XML Schemas registry:

http://sanaregistry.org/r/service_management_xml_schemas/

Schema Listing

The following is a listing of the XML schema for the Service Management CCSDS Timecode classes.
<?xml version="1.0" encoding="UTF-8" standalone="no"?>
<xsd:schema xmlns="urn:ccsds:schema:cssm:1.0.0" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:ccsds:schema:cssm:1.0.0" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0.0">
   <!--********************************************************************************************************************** -->
   <!--** CCSDS Common Types ** -->
   <xsd:simpleType name="CcsdsAsciiTimeCodeAType">
      <xsd:restriction base="xsd:string">
         <xsd:pattern value="\d{4}-\d{2}-\d{2}T\d{2}:\d{2}:\d{2}(.(\d)+)?Z?"/>
      </xsd:restriction>
   </xsd:simpleType>
   <xsd:simpleType name="CcsdsAsciiTimeCodeBType">
      <xsd:restriction base="xsd:string">
         <xsd:pattern value="\d{4}-\d{3}T\d{2}:\d{2}:\d{2}(.(\d)+)?Z?"/>
      </xsd:restriction>
   </xsd:simpleType>
</xsd:schema>
ANNEX D 

XML Schema for THE SERVICE MANAGEMENT 

Abstract Event Classes

(InFormative)

Purpose

This annex provides an informative listing of the normative XML schema that realizes the classes that comprise the Service Management Abstract Event Classes.

Schema Organization And Packaging

The normative Service Management Abstract Event Classes schema types and global elements are contained in the file SchemaCssmSmAbstractEvent-v1_0_0.xsd.

The Service Management Abstract Event Classes schema types and global elements are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.

The Service Management Abstract Event Classes schema includes the following schemas;
a) SchemaCssmAbstractEvent.xsd Types and global elements in this schema are registered in the ‘urn:ccsds:schema:cssm:1.0.0’ name space.
The source of the SchemaCssmSmAbstractEvent-v1_0_0.xsd and SchemaCssmAbstractEvent.xsd files is the SANA SCCS-SM Information Entity XML Schemas registry:

http://sanaregistry.org/r/service_management_xml_schemas/

Schema Listing

The following is a listing of the XML schema for the Service Management Abstract Event Classes.

<xsd:schema xmlns="urn:ccsds:schema:cssm:1.0.0" xmlns:xsd="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:ccsds:schema:cssm:1.0.0" elementFormDefault="qualified" attributeFormDefault="unqualified" version="1.0.0">
   <!--********************************************************************************************************************** -->
   <xsd:include schemaLocation="SchemaCssmAbstractParameter-v1_0_0.xsd"/>
   <xsd:include schemaLocation="SchemaCssmAbstractEvent-v1_0_0.xsd"/>
   <!--********************************************************************************************************************** -->
   <!-- Define Service Management Event time type-->
   <!--********************************************************************************************************************** -->
   <xsd:element name="srvMgtEventTime" type="SrvMgtEventTimeType"/>
   <xsd:complexType name="SrvMgtEventTimeType">
      <xsd:attribute name="epochTimeSystem" use="required">
         <xsd:simpleType>
            <xsd:restriction base="xsd:string">
               <xsd:enumeration value="UTC"/>
            </xsd:restriction>
         </xsd:simpleType>
      </xsd:attribute>
      <xsd:attribute name="absoluteTime" type="CcsdsAsciiTimeCodeBType" use="required"/>
   </xsd:complexType>
   <!--********************************************************************************************************************** -->
   <!-- Define abstract Service Management Event -->
   <!--********************************************************************************************************************** -->
   <xsd:element name="srvMgtAbstractEvent" type="SrvMgtAbstractEventType" abstract="true"/>
   <xsd:complexType name="SrvMgtAbstractEventType">
      <xsd:sequence>
         <!--  allow an Event time of type srvMgtEventTime    -->
         <xsd:element ref="srvMgtEventTime" minOccurs="1" maxOccurs="1"/>
         <!-- allow a list of parameters derived from AbstractParameter -->
         <xsd:element ref="AbstractParameter" minOccurs="0" maxOccurs="unbounded"/>
      </xsd:sequence>
      <xsd:attribute name="user" type="xsd:string" use="required"/>
      <xsd:attribute name="latestOffset" type="LatestOffsetType" use="optional"/>
      <xsd:attribute name="earliestOffset" type="EarliestOffsetType" use="optional"/>
      <xsd:attribute name="identifier" type="xsd:ID" use="optional"/>
   </xsd:complexType>
</xsd:schema>

































ANNEX E 

Security, SANA, and Patent Considerations

(Informative)

SecuRity Considerations
Not applicable as these are addressed in the recommendations that reference the data structures contained in this document.

E1 SANA Considerations

E1.1 General

The recommendations of this document rely on the SANA registries described below. New assignments in these registries, in conformance with the policies identified, will be available at the SANA registry Web site: http://sanaregistry.org. Therefore, the reader shall look at the SANA Web site for all the assignments contained in these registries.

E1.2 REGISTRY for originatingOrganization
The values for originatingOrganization (see Table 3‑1) are those listed in the ‘Name’ field of the CCSDS Organizations registry.  The CCSDS Organization’s registry is located at

http://sanaregistry.org/r/organizations/

The CCSDS Organizations registry also list roles that organizations fulfill. Organizations that publish schedules have the ‘SchedulePublisher’ role assigned (this may be addition to other roles). The policy that governs updates to the Organizational Roles registry 

is that defined in subsection 3.3.2.3 of reference [5].

E1.3 REGISTRY FOR user
The values for the ‘user’ parameter  (see Table 3‑14)  are those listed in the ‘Spacecraft Abbreviation’ field of the CCSDS Spacecraft Identifiers registry. The Spacecraft Identifiers registry is located at

http://sanaregistry.org/r/spacecraft/

The policy that governs updates to this registry is that defined in subsection 3.3.2.1 of reference [5].

E1.4 REGISTRY for extended parameter
The extended parameter requires an additional schema or schema files for validation (see  Section 3.2.9).  The content of such schema are agency specific and are outside the scope of this Recommended Standard. However, to assist with inter-agency inter-operations, the agency specific schema are registered.

The information registered is:

a) Agency – the agency that is registering the extended parameter;

NOTE
–
This should be the same as the agency name in the SANA Organizations registry.

b)  Point of Contact – the responsible party of the agency registering the particular agency schema;

NOTE
–
This should one of the names found in the SANA Contacts registry.

c) Extends – the name and version of the CCSDS CSSM Schema that the agency-specific schema is extending:

· for extensions relative to the schemas defined by this Recommended Standard, the CSSM Schema names and version numbers are;

· ‘SchemaCssmCcsdsTimeCodes’, version number is ‘1.0.0’;

· ‘SchemaCssmSmInfoEntityHeader’, version number is ‘1.0.0’;

· ‘SchemaCssmAbstractParameter’, version number is ‘1.0.0’;

· ‘SchemaCssmSmAbstractEvent’, version number is ‘1.0.0’;

· multiple version numbers are supplied if the extension is compatible with and applies to multiple versions of the above schemas;

d) Description – a brief description of the type of extension being afforded by the agency specific schema;

e) Applicable Start Date – the date when an agency recognizes and processes its particular extended parameter conforming to the registered schema;

f) Applicable End Date – the date when an agency will no longer recognize and process its particular extended parameter conforming to the registered schema.

NOTE
–
This can have the value of  ‘indefinite’ if the agency has no plans for ending implement of the agency specific extended parameter.

g) Schema file or files – the file(s) that contain the XML schema for the agency specific extended parameter.

In accordance with reference [6], section 3.11 (c), updates to this registry are at the discretion of CCSDS member agencies or registered organizations, via the registered agency or organization representative.
 The extended parameter registry is located at

http://sanaregistry.org/r/agency_specific_schemas/

E1.5 Use Of Unregistered Values

Only values that have been registered should be used for the originatingOrganization and user parameters.  Unregistered values for the originatingOrganization and user parameters may be used. If unregistered values are used they should be prefixed with the string ‘UNR::’.

NOTES

1 ‘UNR::’  indicates an unregistered value;

2 this helps eliminate potential confusion in a multi-agency cross support context;

3 use of unregistered values is not recommended and should be avoided if possible.

E1.6 



E1.7 


h) 

i) 

j) 
· 
· 
k) 
l) 
m) 

n) 


E1.8 


Patent Considerations

No patent rights are known to adhere to any of the specifications of the Recommended Standard.
ANNEX F 

Informative References

(Informative)
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ANNEX G 

Abbreviations and ACRONYMS

(INFORMATIVE)
	Abrv
	Abbreviation 

	ASCII
	American Standard Code for Information Interchange

	CCSDS
	Consultative Committee on Space Data Systems

	CSSM
	Cross Support Service Management

	CSSS
	Cross Support Service System

	Delta-DOR
	delta-differential one-way range

	FB
	Frequency Band

	ICD
	interface control document

	ICS
	implementation conformance statement

	IUT
	implementation under test

	MSPA
	multiple spacecraft per aperture

	NCName
	non-colonized name

	OMG
	Object Management Group

	RL
	requirements list

	SANA
	Space Assigned Numbers Authority

	SCCS SM
	Space Communication Cross Support Service Management

	TBD
	to be decided

	UML
	Unified Modeling Language

	UTC
	Coordinated Universal Time

	VLBI
	very-long-baseline interferometry

	W3C
	World Wide Web Consortium

	XML
	eXtensible Markup Language


�What about re-use of bit UML?  This book does have a small amount of UML – do we consider this to be the authoritative source of “downstream” UML in the CSSM series of recommendations? 
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