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1 Scenarios for use of packages

The following will form the basis for a number of scenarios/user cases which will be used to further develop the requirements and design.

· Packaging of mission data and metadata for submission to archives

· Extracting information from a SIP

· Packaging data and metadata for archival storage

· Part of this is when extracting metadata from SIP it is also for storage in Data Management

· Be able to establish authenticity

· In response to a request for data – extract data and metadata from relevant AIP’s for packaging to create a DIP

· Content protection : encrypt content files, leaving package structure as is

· Dynamic data or Streamed data download– want to process before all has arrived

· Configuration of Ground System

· IF files are sent to spacecraft then use cases:

· Instrument control 
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2 Applicability

3 Requirements (Draft)

3.1 Major capabilities

· The Package is a container which can contain a single object or a collection of  objects which may be organised as a Hierarchical structure of objects (HSO)

· A package may contain other packages (AGREED)

· outer package (the file interchanged) is identified as a package by external means 

· may be problem with uniqueness of outer “manifest”

· outer package MAY be e.g. ZIP or pure XML or encrypted etc

· Each object and grouping of objects may/should be accompanied by appropriate metadata

· Objects may be character or binary or both

· An object is ……..(a document - TBC)

· An object or package may be contained in a single file or multiple files 

· Allow some of the data objects to be separate files on the same medium (i.e. spans files) or may be distributed

· Need to distinguish between packages which are logically self-contained and those which are physically self-contained i.e. single files

· Each object may be assigned an identifier which is unique within the package 

· need ability to have universally unique identifier

· Version of the Identifier (TBC)

· EITHER  the description (Representation Information) OR an identification of the description of the object 

·  Identification of the type of the objects

· Address the following needed capabilities

· A mechanism to contain relationship information and identify the data objects involved

· One of these relationships sets is a 'table of contents' of the package, which requires the ability to point to individual objects at various levels of nesting within containers.  MANIFEST mechanism

· allow lists and alternate views

· One of these relationships is the ability to specify the meanings associated among data objects within the same container, and between/among those outside and inside of a container.

· A mechanism to identify that, in addition to the description of the data object, there may a number of uniquely identified decodings which should be applied in a particular sequence to reverse the encodings which have been applied.  Example, that a data object has been encoded and then compressed, or that a set of objects has been tarred and then compressed.

· Allow encodings to be combined without having to register each combination. This will allow encodings to be readily changed during processing of the package, without having to re-do registrations of descriptions.

· Provide a mechanism to hold a description of the encodings

· Some mechanism needed to be able to specify encoding of the package as a whole

· The package should be easily usable within applications – i.e. at least one well defined API/Interface should be defined.

· Some mechanism needed to specify process/application to process the description/encoding information 
· Need mechanism(s) to allow one to verify integrity & security of the whole or parts of the package where required
· Need to be able to do “lite” packaging

· Be able to support use of multiple (i.e. some) metadata registries

· May wish to have the ability to begin processing a single package BEFORE it is all received.

4 Scenarios

4.1 Scenario 1

4.1.1 DATA Producer

· has simple ASCII product (XML file) – orbit file for 1 month

· data description is available as XML schema

· Data Dictionary available

· Wants to ship to archive (negotiations completed)

· Uses CCSDS XML Package

· Send single document

1. Gets CCSDS Package schema in order to make instance

2. Uses some XML editor to fill out required fields in XML file including

· Copies in Data Dictionary into XML document

· [Could point to external dictionary using XPOINTER]

· Copies Orbit file data (already XML) into XML document

· Copies data description schema into XML document

· [Could just point to it if held somewhere external]

· Creates metadata based on metadata schema agreed with archive

· Schema is registered and held somewhere

· E.g. Satellite name in some standard/agreed way

· Start and Stop times 

· Orbit number(s)

· Etc etc

3. Send as single XML file

4.1.2 Archive:

· receives XML file from producer

· verifies safe receipt e.g checksum, signing  (??)

· may also authenticate the source of the data if needed

· Parse and Validate XML against schema.

· checks whether or not the file is self-contained or refers to external files

· gather any external files needed

· Repackages all the information together ready to archive

· Could use XSLT to repackage and also to separate descriptive information to go into catalogues etc

· DONE

4.2 Scenario 2: SENDING LARGE BINARY FILES e.g. telemetry

4.2.1 PRODUCER:

- large binary file (200MB)

· data description is available as EAST description

· Data Dictionary available

· Wants to ship to archive (negotiations completed)

· Uses CCSDS XML Package

1 Gets CCSDS Package schema in order to make instance

2 Uses some XML editor to fill out required fields in XML file including

· Copies in Data Dictionary into XML document

· [Could point to external dictionary using XPOINTER
· Add pointer (relative URI - local file name) for data into XML document

· Add pointer to EAST description which is held in Metadata registry

· Creates metadata based on metadata schema agreed with archive

· Schema is registered and held somewhere

· E.g. Satellite name in some standard/agreed way

· Start and Stop times 

· Orbit number(s)

· Unique ID

· List of files (Manifest?)

· Etc etc

3 Zips up all the files (XML and Binary files)

4 Sends to archive

4.2.2 ARCHIVE:

· receives (ZIP) file from producer

· Recognise that it is a ZIP file

· verifies safe receipt e.g checksum, signing  (??)

· may also authenticate the source of the data if needed

· UNZIP

· Find STANDARD NAMED file as root e.g “QWERTY.XML”

· Parse the QWERTY.XML
· Parse and Validate XML against schema.

· checks whether or not the file is self-contained or refers to external files

· gather any external files/packages needed

· e.g. EAST description

· Repackages all the information together ready to archive

· Could use XSLT to repackage and also to separate descriptive information to go into catalogues etc

· Archive wants to extract number from binary file

· Needs to recognise that EAST interpreter is needed

· Starts EAST interpreter

· Gives data file

· Gives EAST description

· Matches name of item wanted to Data Dictionary e.g. ALIAS

· Matches Data Dictionary name to EAST description

· Use EAST interpreter to extract number

· DONE

Strawman
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4.3 Strawman Schema

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v3.5 NT (http://www.xmlspy.com) by David L Giaretta (Rutherford Appleton Laboratory, SSTD) -->
<!--W3C Schema generated by XML Spy v3.5 NT (http://www.xmlspy.com)-->
<xsd:schema xmlns:xsd="http://www.w3.org/2000/10/XMLSchema" elementFormDefault="qualified">

<xsd:element name="CCSDSPACKAGE" type="CCSDSPKGType"/>

<xsd:complexType name="CCSDSPKGType">


<xsd:annotation>



<xsd:documentation>General packaging </xsd:documentation>


</xsd:annotation>


<xsd:sequence>



<xsd:element name="MANIFEST" type="MANIFESTType"/>



<xsd:element name="PKGMETADATA" type="PKGMETADATAType"/>



<xsd:choice maxOccurs="unbounded">




<xsd:element name="CCSDSPKG" type="CCSDSPKGType" maxOccurs="unbounded"/>




<xsd:element name="OBJECT">





<xsd:complexType>






<xsd:complexContent>







<xsd:extension base="OBJECTType"/>






</xsd:complexContent>





</xsd:complexType>




</xsd:element>



</xsd:choice>


</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="MANIFESTType">


<xsd:sequence maxOccurs="unbounded">



<xsd:element ref="METADATA" minOccurs="0" maxOccurs="unbounded"/>



<xsd:element ref="RESOURCES" minOccurs="0" maxOccurs="unbounded"/>



<xsd:choice maxOccurs="unbounded">




<xsd:element ref="OBJECTLIST" maxOccurs="unbounded"/>




<xsd:element name="MANIFEST" type="MANIFESTType" maxOccurs="unbounded"/>



</xsd:choice>


</xsd:sequence>

</xsd:complexType>

<xsd:element name="METADATA" type="OBJECTType">


<xsd:annotation>



<xsd:documentation>An object which contains metadata, other than data description</xsd:documentation>


</xsd:annotation>

</xsd:element>

<xsd:complexType name="OBJECTType">


<xsd:annotation>



<xsd:documentation>General Object type - can have included metadata as well a data description or pointer to data description. Also the data description may be nested to allow nested encodings etc</xsd:documentation>


</xsd:annotation>


<xsd:sequence>



<xsd:element ref="METADATA" minOccurs="0" maxOccurs="unbounded"/>



<xsd:choice maxOccurs="unbounded">




<xsd:element ref="OBJECTRESOURCE"/>




<xsd:element name="OBJECTSTRING"/>



</xsd:choice>



<xsd:element name="Annotation" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/>


</xsd:sequence>


<xsd:attribute name="OBJECTID" type="xsd:ID" use="optional"/>


<xsd:attribute name="OBJECTMETADATAID" type="xsd:string" use="required"/>


<xsd:attribute name="METADATAREGISTRY" type="xsd:string" use="required"/>


<xsd:attribute name="OBJECTTYPE" type="xsd:string" use="required"/>

</xsd:complexType>

<xsd:element name="OBJECTLIST" type="xsd:IDREFS">


<xsd:annotation>



<xsd:documentation>List of objects within the package</xsd:documentation>


</xsd:annotation>

</xsd:element>

<xsd:element name="OBJECTRESOURCE" type="OBJECTType">


<xsd:annotation>



<xsd:documentation>Typically a filename or URI</xsd:documentation>


</xsd:annotation>

</xsd:element>

<xsd:element name="PACKAGINGINFO" type="xsd:string">


<xsd:annotation>



<xsd:documentation>Information about the packaging, e.g. version, signing etc. Also description of  RELATIONSHIPs between things within the package</xsd:documentation>


</xsd:annotation>

</xsd:element>

<xsd:complexType name="PKGMETADATAType">


<xsd:sequence>



<xsd:element ref="PACKAGINGINFO" minOccurs="0"/>



<xsd:element ref="METADATA" minOccurs="0"/>


</xsd:sequence>

</xsd:complexType>

<xsd:element name="RESOURCES" type="xsd:string"/>
</xsd:schema>
4.4 Strawman Testfile

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XML Spy v3.5 NT (http://www.xmlspy.com) by David L Giaretta (Rutherford Appleton Laboratory, SSTD) -->
<CCSDSPACKAGE xmlns:xsi="http://www.w3.org/2000/10/XMLSchema-instance" xsi:noNamespaceSchemaLocation="C:\dlg\CCSDS\XML\ccsdspkg.xsd">

<MANIFEST>


<OBJECTLIST>OBJ1 OBJ2 OBJ3</OBJECTLIST>

</MANIFEST>

<PKGMETADATA>


<PACKAGINGINFO>This is a text</PACKAGINGINFO>

</PKGMETADATA>

<OBJECT OBJECTMETADATAID="ABCD" METADATAREGISTRY="OASIS" OBJECTTYPE="EAST">


<OBJECTRESOURCE OBJECTMETADATAID="" METADATAREGISTRY="" OBJECTTYPE="">



<METADATA OBJECTMETADATAID="BIN64ENCODEID" METADATAREGISTRY="CCSDS" OBJECTTYPE="BIN64ENCODED">




<OBJECTSTRING>AGBHCDE12ADDEEFA1276</OBJECTSTRING>



</METADATA>



<OBJECTSTRING>GSHSJALksaD;ASKDA'SD</OBJECTSTRING>


</OBJECTRESOURCE>

</OBJECT>
</CCSDSPACKAGE>
5 Questions & Issues

· LR: Queries to IMS, XLINK people on difference between URI’s and XLINK

· Keep up to date with other developments

· DG: MPEG21 developments

· SH: PDS packaging efforts

· DS/LR: METS/ IMS

6 Actions

· DS: map to other systems e.g. METS

· ALL: expand use cases

· NP/ES/AL: Packaging of mission data and metadata for submission to archives

· DS/LR/BU/DG: Extracting information from a SIP

· DS/LR/BU/DG/SH: Packaging data and metadata for archival storage

· Part of this is when extracting metadata from SIP it is also for storage in Data Management

· Be able to establish authenticity

· DS/LR/BU/SH: In response to a request for data – extract data and metadata from relevant AIP’s for packaging to create a DIP

· AL/ES/DG: Use data from archive

· BU: Content protection : encrypt content files, leaving package structure as is

· ES: Dynamic data or Streamed data download– want to process before all has arrived

· PS: Configuration of Ground System

· TA/PC: If files are sent to spacecraft then use cases:

· Instrument control 

· Spacecraft control

· ALL: refine strawman

· E.g. attempt to package things

· JGG: 20010828: Set up email lists WG1, WG2, WG1&2 and WWW site

· Include details of upcoming events

· Define resources

7 SCHEDULE:

· Use Cases: distribute drafts: 17th September

· Updates for Strawman: 17th September

· Final combined report of meeting: 31st August
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