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1 Summary

The workshop brought together a number of technical experts from many areas. The focus of the workshop was the application of XML to Space activities with the intent of identifying, and making progress on, potential near term standards. The attendees were divided into two Working groups 

(1) Data Descriptions and Space Operations

· The aims were to define the scope of the data description and the space domain, define concepts and requirements, identify XML techniques for meeting these and then develop a work plan for data description

(2) Data Packaging 

· The aims were to agree on a set of requirements, identify XML techniques for meeting these and then develop a work plan for Data Packaging.

This document is the combined report from both Working Groups.

It was recognised that in the rapidly developing XML world we needed to work quickly. In particular we should adopt or adapt existing work where possible rather than developing entirely new things. 

Of particular concern was the need to provide supporting software for any standards we produce in order to facilitate the use of these standards. However maintenance of such software was not something that could be undertaken without serious long-term commitment, therefore COTS tools were to be preferred wherever possible, and this may force us to trade off functionality against ease of maintenance.

The workshop took the form of a set of overview presentations to all attendees, dealing with current and planned work in the space domain. Then the participants joined one of the two separate working groups, focussing on more specific areas but coming together at intervals to coordinate activities.  A final plenary was held on Friday.

The final plenary produced a number of results.

1. Significant progress was made and there was substantial enthusiasm for continuing the effort;  new individuals were willing to participate.

2. It was agreed that the CCSDS was the organization under which to continue this standards related activity.

3. The CCSDS should establish a technical working group, under the CCSDS Technical Steering Group, which crosses all current panels in order to get the needed expertise to address the end-to-end aspects of using XML for the space domain.

4. Augment CCSDS web site (subject to CCSDS final approval) as a focus for the effort.

a. It should include results from this workshop

b. It should include a mechanism for posting experiences with XML tools

5. A distribution list should be established, starting with those attending this workshop, and including others attending previous workshops who expressed interest but were unable to attend.

6. A number of significant actions were assigned to individuals to continue the work (see sections 2.6 and 3.8).

7. Package of presentation materials by the 2 working groups

Details of the attendees, the meeting agenda, and pointers to the presentations made at the meeting may be found at http://www.ccsds.org/meetings/xml2001summer/ 

2 Data Description and Space Operations Working Group

2.1 Space Domain Definition

Vision:

Space domain activities characterised by an end-to-end model of the data, starting with the proposals and ending with the data archives, with standard terminology and definitions for items in common.

Space Domain Definition
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 Figure 1. The Space Domain with a Mapping of Potential XML Applications Areas

Peter Shames presented Figure 1, a facilities view of the space domain with an overlay, the green bubbles, showing a mapping of XML to the space domain. This diagram was the basis for both discussions of data description and of data packaging.  The diagram gives a view of the facilities during spacecraft operations, and so has no explicit locus for pre-mission design, development, or integration and test. . Each of these facilities houses a number of different producer and consumer elements, as well as the system users.  The data flows between each of the elements represented by this diagram are primary targets for the application of XML. XML could, and probably would, be used within the elements, but the standards first intent would be to facilitate transfer of data between key producer and consumer elements.

Other views worth considering for depicting what data and information might be transferred across boundaries with XML are a discipline view, a functional view, a mission lifecycle view, and a view of the operations arena as compared with the Principal Investigator arena and data production arena.

Table 1. Data Transfer Among Space Domain Facilities*  

Location
In
Out

Spacecraft and Scientific Instruments
TC (commands goals, S/W & memory/data loads)/TM (HK, data, OBC)


Inst & SS commands, HK, S/C state,  Formats (stream, file, Onboard Intelligence), Processing level and priority

Data Processing



L0 to L2 data, ancillary

Data Archive

Data Products

Science Team

Science plans, service requests, 

results

Data Analysis and modeling



External Science Community



Instrument/Sensor Operations

Schedule, commands

Mission Operations

S/C commands, 

Monitor data

Trending Data

Ground station control

Data Analysis and Modeling

Data quality

Trending

Monitoring data

Data model

Data Acquisition and command

Ground Station control

Service request

Data description



metatdata



Frameworks



Data architecture



Operations



* This table is incomplete

2.2 Issues and Discussion

Issues that were discussed included:

· Is XML the right standard or is it the fad de jour 

· Maturity of XML standards and tools - the consensus was that now is the right time for developing space-domain-wide standards. 

· Performance impacts of XML and limitations from communications bandwidths

· Benefit –cost issues

· What domain applications might benefit from standards like XML

· Communicating and sharing tools, experiences, and standards

· Establishing a standards mechanism 

· Comparison of current XML tools to see which are mature

· Legacy system issues

The use of XML for data description was compared with the use of XML for data exchange. XML provides both the exchange and a way to include data description. It is an enabler for providing seamless transfer. 

Two suggestions were made on how to meet the problems imposed by limited bandwidths for communication. One solution is to use identifiers (ID) for metadata at the points where the communication is restricted. For example, the instrument command data flowing to a satellite would have an associated metadata ID instead of all of the accompanying XML. When the observations resulting from that data are returned, the ID is replaced with the XML in the flow to the data production facility. 

Another solution is to use an XML tag for the data that follow. The data follow without break until the data change. At that point a new XML set of data is sent.

The idea of having libraries of components and specifications would make the developing of new models for spacecraft much easier if the state models of the components were already provided. As it is now, the engineers complain about how long it takes, so a library would be of enormous assistance. 

Two possible scenarios for XML applications were contrasted: 

Option A:

Define the structure

Propose a Naming authority –international space community wide dictionary registry

Generic community-wide name and require people to know how to map from their dictionary to the nasa-wide name, and that mapping is published for international standards

Option B:

Let it happen naturally, on a one-to-one basis

The initial cost may be less for any given project, but interoperability will not be obtained without substantial additional effort and re-use will not be readily available. No international standard results from this option.

One difficulty is that no mission wants to be the first one to go all-XML 

It should not be necessary to replace legacy systems when the real need is to add XML interfaces, descriptions, and data exchange mechanisms.  The legacy systems can be wrapped inside the XML.

The results of the discussions are reflected in the plans.

2.3 Demonstrations

Niklas  Lindman presented a demonstration of a VEGA VSSML model of Aqua instruments. The model was built without having any information on the instrument itself, only on the data in and out. As a result, it was necessary to develop an infrastructure that is flexible.  As the model was developed, the EOSDIS IPG examined results and noted where it was necessary to increase the fidelity.  This model is now also being used for Rosetta's 10 instruments. .  The underlying simulation and modelling capability is also being used for a chemical plant in Darmstadt. Development of the model began in January 01. He noted that one big advantage for using XML is all the available tools. XML is probably not the only way to do the models, but it is a very hot technology, so there are lots of free tools. 

The models of the processing are not always in XML. Some are embedded code, scripts or procedures run from inside the XML.

There are many different ways to do the modeling, but they avoided ones that centered on the packet. The packet is an artifact of the communication, and should not drive the design. 

Troy Ames demonstrated the Instrument Remote Control Project, with an example for the HAWC instrument. This has models for instrument, state, command interface, data interface, and communications type. It contains a command interface for what is sent to the instrument and a data interface for what is returned. 

Preparing support for an instrument is an effort that takes hours to days. Troy  often found it necessary to reverse engineer from documentation, such as ICD’s. For some telescopes, with no documentation, it was necessary to reverse engineer the commands from the code that processes them. 

The IML also contains a SCA – Scientist Commanding Assistant that outputs instrument commands in XML. 

The IML has not been used on a mission that is currently in space.  It has been used for FIBR which is on the ground.  It is being used with other instruments in various stages of testing and will eventually go into space or onto SOFIA. 

Ed Shaya showed the use of XDF, used for the presentation of astronomical catalog data via XML. It has been worked on for 3 years, and was usable after the first year. The XDF has a very sophisticated structure to handle the large variety of formats. In particular, it has a powerful method for accommodating data presented in tables of variable length with structures that hold structures and arrays, where arrays hold data of any dimension (tabular or image) and axis or field information is always present.  

Cynthia Cheung showed the ADF tools, and ISAIA and astrobrowse.

JPL has developed a data dictionary registry for the entire facility that is based upon their second generation implementation of the Planetary Data System (PDS), using XML to describe data dictionaries, repositories, and other distributed resources.  This was discussed in a presentation by Steve Hughes. This software, called OODT, provides extensive functionality for locating and integrating disparate data sources.  It also includes current technology, XML-based, implementation of the sort of functionality envisioned in the CCSDS Control Authorities.. 

Arnaud Lucas/CNES gave a demonstration of the EAST data description language.  While it is not XML based, it has an associated data entity dictionary that is used to describe the meaning of data elements, units, etc. and is readily expressed in XML.  There are extensive EAST tools for creating the descriptions, producing data conforming to the descriptions, and accessing data conforming to the descriptions.  The use of this description language is growing rapidly at CNES and in other European space agencies now that the tools are available.  

The demonstrations led to discussions of the common features among the different XML models and how they could be compared and contrasted as a start on standards for future applications. Work began during the workshop on building common schemas from comparisons of VSSML and IML. We found it difficult to compare models on the fly as there was too much to remember. 

From the discussions, the XML applications currently available to apply to space domain applications were mapped to the facilities from the set presented in Figure 1. The result is given in the following table:

Space Applications Mapped to Existing XML Models

Facility
XML Models

Relay Satellite
IML, AIML, SML

Spacecraft and Scientific Instruments
IML, AIML, SML

Data Acquisition and Control
IML

Mission Operations/ Instrument Operations
IML?, VSSML, CCSDS Panel 3 Service Requests, CERES XML, MITRE Ontology

Data Process and Control
IML, CERES XML, MITRE Ontology

Instrument/Sensor Operations
IML?

Data Archive and Distribution
OODT, XDF

Data Analysis and Modeling
VSSML

External Science Community


Science Team


Telecom
IML, VSSML, SML

Spacecraft


Planning*


Scheduling*
MITRE Ontology

Archive and Data Production*


Metadata tracking (observation tags)*


Inter-Facility Communications*
OODT

*Not on Figure 1 as discussed at the workshop

2.4 Plans

The members of the working group reached the conclusion that work on XML standards for the space domain needs to begin very soon. The pace of development in XML is very rapid with a clear potential for efforts at applying XML to the space domain to produce a number of non-interoperable.  XML appears to have become mature enough to be stable, and to have a large enough community of users and sufficient tools to support wide-spread use. These are the items that we think are part of the infrastructure.

· Infrastructure Assumptions – can have an XML schema to describe each of these and also have a functional model, expressed in UML, that describes how each piece relates to the others.

· Data dictionary (high level and domain specific)

· Glossary (high level and domain specific)

· Data element dictionaries (domain specific) 

· System Infrastructure

· Server(s) for resource profiles

· Resource Profiles

· Resource descriptions

· Services for delivering profiles

· High level object model

· Domain Specific object models

· Elements that make up the Space Domain

· Discipline Specific Models

· Functional Object Model

These are the objects and object models that define the clouds in Figure 1. We should define the global classes from all of these, and then define the communication among the objects. 

Troy Ames and Peter Lindman began a comparison of IML and VSSML during the workshop. They intend to continue the work with an aim of trying to get top three levels of each model to look the same. One objective for future study was additional comparison of VSSML and IML as well as other potential specifications such as the Mitre and CERES operational ontologies.  The intent is to produce structure and definitions that are based on the common points of the two tools. 

This workshop strongly recommends setting up a technical working group (TWG) under the aegis of CCSDS using TSG sponsorship because of the cross-panel nature of the activity.. We want to encourage more participants from the commercial world and people with experience in XML. The working group should be chartered to state clearly what needs to be accomplished and what the resource requirements are. 

Joan Dunham defined a draft vision, charter, and goals for the TWG, in response to her action item.

Vision:

Space domain activities are characterized by an end-to-end model of the data, starting with the proposals and ending with the data archives, with standard terminology and definitions for items in common.

Charter

The charter proposed for the CCSDS XML TWG is to develop standards for XML in space applications. To this end, the TWG should do the following or encourage others to:

· Provide a forum for discussion and presentation of XML issues

· Provide a means for dissemination of standards for XML space applications, such as web pages, CCSDS documentation (white books, red books, green books)

· Propose examples to show the benefits from usage of XML 

· Provide templates for XML use in the space domain

· Work with other standards bodies, such as the OMG Space Domain 

· Examine the XML tools available for data description

· Encourage the development of more tools

· Expose the XML communications wherever possible

· Make comparisons among current tools and approaches to expose commonalities and differences

· Propose a naming authority approach and related framework

Goals

The goals for the CCSDS XML TWG are the following:

· Establish standards for XML in space applications, including

· High level data model (UML)

· Related XML schema

· Baseline glossary/vocabulary

· High level data dictionary

· Meta data

· Interchange formats

· Interfaces

· Formats

· Actively encourage demonstration project(s)

· Plan XML implementation so as to encourage rapid adoption 

· Develop a library of project templates 

· Provide a means of measuring conformance to standards

· Find or develop an XML tool to populate an XML schema for space applications

2.5 Data Description Requirements

As part of the WG1 discussions a high level set of requirements on Data Description and the associated framework for supportinga  system were identified.  These are broadly stated, but define the capabilities required for a comprehensive system.

· Establish framework to facilitate transfer of information among mission elements (system components, mission organizations)

· Provide ability to define data format, packaging, and interchange mechanisms

· Framework must support new mission concepts and legacy missions (with minimal impact on legacy)

· Must be extensible to incorporate new technologies and mission paradigms (e.g., files, objects, goals, autonomy in spacecraft, constellations, etc)

· Framework/approach must support space mission lifecycle object model

· Approach must be supported by broad suite of tools and wide community of expertise

· OS, H/W, S/W vendor independent approach

2.6 Action Items

Dan Crichton – bring his OODT experience to this effort

Peter Shames – presentation to OMG, CCSDS TSG

Niklas Lindman and Troy Ames – UML model, work toward a generic model 

Joan Dunham – Vision, Charter, Goals (Drafts included in these notes)
Action to Vega to see if they can provide some of their spacecraft modeling

Joan Dunham - Correct and update draft list of XML tools

3 Data Packaging Working Group

3.1 Background Information and Presentations

 The aim of the Data Packaging working group was to define widely applicable packaging techniques, covering both wholly XML data as well as XML data with binary data “leaves”. 

A list of potential requirements was circulated before the meeting, based on CCSDS Panel 2 work as well as on the work of the short-lived W3C Data Packaging Working Group.

The working group had a number of inputs as a basis for its considerations. These ranged from the work which Panel 2 had been pursing for quite a few years, which covered general considerations about data packaging – not restricted to use of XML, through W3C XML Packaging Working Group considerations, to some specific packaging projects from which lessons could be learned.

3.1.1 Current activities

Current space-related activities were reviewed:

· CCSDS Panel 2 activities in the areas of 

· Data Description

· Packaging 

· Current standards

· Draft requirements for future standards
· Archive and data distribution oriented efforts

· ESA Generic Data Distribution 

· ESA Studies on XML usage
· Use of  JAR files in AIP
· Earth Sciences use of XML
· OODT
· XDF
· CDF

Lou Reich gave a brief but comprehensive overview of relevant XML standards and ongoing XML work in W3C.

3.1.2 Review of related efforts

A number of related XML packaging activities were covered in the detailed sessions, by discussion and presentations, including

· Non-space activities:

· METS
· MPEG-21
· OpenOffice
· DIME
· IMS
· ebXML
· Space-related activities:

· HDF-5
· XSIL
· NSSDC data migration
3.2 Scenarios for use of packages

On the basis of the various presentations, and based on preparatory work before the workshop, a number of possible scenarios were discussed. The following are expected to form the basis for a number of scenarios and/or use cases which will be used to further develop the requirements and design.  Familiarity with basic Reference Model for an Open Archival Information System(OAIS) terminology is assumed.

· Packaging of mission data and metadata for submission to archives

· Extracting information from a SIP (Submission Information Package)

· Packaging data and metadata for archival storage

· Part of this scenario includes extracting metadata from a SIP so that is available 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 (Archival Information Package) for packaging to create a DIP (Dissemination Information Package)

· 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 include:

· Instrument control 

· Spacecraft control

Actions were given to specific individuals to expand on each of these.

3.3 Applicability

The applicability of XML data packaging was considered in the context of the overview picture. The group found that it could argue that the packaging techniques would be applicable to almost every area of interest ( see Figure 1).

.

3.4 Requirements (Draft)

Draft requirements for data packaging were discussed and revised.

3.4.1 Major capabilities

1. 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)

2. A package may contain other packages

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

b) may be problem with uniqueness of outer “manifest”

c) The outer package MAY be e.g. ZIP or pure XML or encrypted etc

3. Each object and grouping of objects may/should be accompanied by appropriate metadata including:

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

b) Identification of the type of the objects

4. Objects may be character or binary or both

5. An object is ……..(a document - TBC)

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

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

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

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

9. Need the ability to have universally unique identifier

a) Version of the Identifier (TBC)

3.4.2 Additional capabilities

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

a) 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

b) allow lists and alternate views

11. 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.

12. 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: a data object has been encoded and then compressed, or that a set of objects has been tarred and then compressed.

a) 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.

13. Provide a mechanism to hold a description of the encodings

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

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

16. Some mechanism needed to specify process/application to process the description/encoding information 

17. Need mechanism(s) to allow one to verify integrity & security of the whole or parts of the package where required

18. Need to be able to do “lite” packaging

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

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

3.5 Scenarios

Two scenarios were analysed in the working group in order to confirm the validity of the plans.

3.5.1 Scenario 1

3.5.1.1 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

3.5.1.2 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

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

3.5.2.1 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

3.5.2.2 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

3.6 Strawman packaging schema

A Strawman schema was presented for discussion. It was based on ideas from several of the XML packaging activities such as MPEG-21 and METS. The main additional feature is the addition of data description attributes for each object, which would allow one to interpret non-XML data, and in particular binary or encoded data. 

Many of the elements are optional, with the aim of providing as much flexibility as possible, to the extent of being a superset of other packaging efforts. In addition, a large fraction of the draft requirements are believed to have been taken into account in this schema. 

However of course there are a great many areas where the definitions are unclear, and much further work is needed on this strawman. 

The following pages show the schema diagram for the strawman, the details of the schema and finally a simple test file using this schema.
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OBJECT has attributes:

<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"/>
3.6.1 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" minOccurs="0" maxOccurs="unbounded"/>




<xsd:element name="FILELIST" type="xsd:string" 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 name="OBJECTSTRING" minOccurs="0" maxOccurs="unbounded">





<xsd:annotation>






<xsd:documentation>String to constract Object - could also be XML structure</xsd:documentation>





</xsd:annotation>




</xsd:element>




<xsd:element name="OBJECTPOINTER" type="OBJECTType" minOccurs="0" maxOccurs="unbounded">





<xsd:annotation>






<xsd:documentation>Typically XLINK, with OCTET offset and count allowed</xsd:documentation>





</xsd:annotation>




</xsd:element>



</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:annotation>



<xsd:documentation>Typically URI's</xsd:documentation>


</xsd:annotation>

</xsd:element>
</xsd:schema>
3.6.2 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="M:\dlg\CCSDS\XML\FITSNDF\ccsdspkg2.xsd">

<MANIFEST>


<OBJECTLIST>OBJ1 OBJ2 OBJ3</OBJECTLIST>

</MANIFEST>

<PKGMETADATA>


<PACKAGINGINFO>This is a simple package</PACKAGINGINFO>

</PKGMETADATA>

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


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



<OBJECTSTRING>AGBHCDE12ADDEEFA1276</OBJECTSTRING>


</METADATA>


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

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

The following items need to be tracked or investigated further.

· 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

3.8 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 scenario includes extracting metadata from a SIP so that is available 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 include:

· 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

3.9 SCHEDULE:

· Use Cases: distribute drafts: 17th September

· Updates for Strawman: 17th September

· Final combined report of meeting: 31st August

Appendix A - XML Tools

The following list contains partial information about the XML tools that were discussed and in some cases demonstrated during this meeting. This table is neither complete nor entirely correct. One part of the future work will be to update and correct this table. 

Current XML tools used for XML development within space: 

Tool
Manufacture/ Controlling Agency
Type
Comments

AML

Astronomical Markup Language


DEDSL DTS/XML
CNES



DAML
DARPA
DARPA Agent Markup Language


ESML
UAH
Earth Science Markup Language


FITSML
ADF

XML/XDF language rendition of FITS

IML
Troy Ames, GSFC
Instrument modeling language
AIML = Astronomical IML http://pioneer,gsfc.nasa.gov/public/irc/

Instrument Remote Control using XML, for astronomical instruments

SML

Space Markup Language
ICS and http://www.interfacecontrol.com/SML


VSSML
Vega
Vega Spacecraft Simulation Markup Language


XDF
ADC
Extensible Data Format
Presentation of astronomical catalog data via XML

XMLspy

XML editing


Rational Rose
Rational, Inc
UML tool


Xlink




Oracle, Sybase,

Infomix

Commercial DBMS
Output XML in response to query, get XML schema from database queries

RDL

Record Definition Language


EAST
CNES
Enhanced Ada Subset
Need tool to go from EAST to XML; CCSDS and ISO compliant

OODT/PDS


object oriented implementation

ISAIA

follow-on to astrobrowse
Attempt by 4 institutions to do data exchange

DEDSL

Data Entity Dictionary Specification Language


DEDSL PVL
CNES

Implementation of the DEDSL abstract syntax

Jedit


free editor that understands XML

Jxta


Peer-to-peer architecture w/o making a lot of assumptions on the peers

OASIS
CNES

tool which looks like Ada generates PVL/XML from input semantic data description

Appendix B - Presentation

These are the viewgraphs WG1 prepared for discussion with the TSG of the CCSDS and with other groups to present the case for further XML work.

[See associated PowerPoint file]

Appendix C - URLs and References

Troy Ames Instrument Remote Control using XML 

http://pioneer.gsfc.nasa.gov/public/irc/

Cynthia Cheung showed the ADC XML pages

http://xml.gsfc.nasa.gov/
Also, the FITSML

http://xml.gsfc.nasa.gov/XDF/XDF_home.html
Note: I was unable to reach these pages, and they may be blocked outside the GSFC domain. (Checking this dms)

Astrobrowse

HEASARC http://heasarc.gsfc.nasa.gov/ab
ISAIA is the follow-on to this

HEASARC http://heasarc.gsfc.nasa.gov/isaia
Appendix D: Agenda

Monday

Plenary

Lead: Don Sawyer

9:00  Welcome - Raytheon - 10 Minutes

· Logistics - John Garrett - 5 mins

· Introduction and Workshop Goals - Don Sawyer - 20 mins

· Working Groups 1 - Peter Shames - 20 mins 

· Working Groups 2 - David Giaretta - 20 mins

10:15 Break

10:30 Previous CCSDS Activities 

· Data Description Standards - John Garrett - 20 minutes 

· Panel 2 Packaging Standards - David Giaretta - 20 minutes

· Next Generation Packaging Requirements - Don Sawyer - 20 minutes

· XML Technologies relevant to Data Packaging and Description - Lou Reich – 30 mins 

· Previous XML Workshop Review - Peter Shames - 25 mins

12:25 Lunch

1:15  Participant Presentations - Space operations oriented efforts

· Telemetry Oriented XML Efforts - Peter Shames - 15 mins

· OMG SDTF RFP for satellite telemetry and commanding IM - Jim Weatherbee - 10 min

· Spacecraft Simulation - Niklas Lindman - 15 mins

· Instrument Remote Control project Troy Ames - 20mins

· End-to End Space protocols: SML, Space Talk, etc - Pat Cappelaere - 30 mins

· Discussion - ALL 15 mins

3:00  Break

3:15  Participant Presentation - Archive and data distribution oriented efforts

· XML in ESA generic data distribution system (GDDS) - Nestor Peccia - 10 Mins

· ESA XML Study Status - Nestor Peccia - 10 mins

· A JAVA JAR implementation of an Archival Information Package - Bill Underwood - 20 mins

· Earth Science Markup Language (ESML) - Suresh Ramachandran - 15 mins 

· OODT- Steve Hughes - 20 mins

· eXtensible Data Format (XDF) - Ed Shaya - 30 mins

· XDF/CDF Interface - David Han - 10 mins

· Discussion - All - 15 mins

5:25  Panel tasking and issues

6:00  Adjourn

 

 





Tuesday

Data Packaging

Telemetry / Command Description

Co-Lead: David Giaretta
Co-Lead: Lou Reich

Lead: Peter Shames

9:00
· Requirements Overview (30 minutes) 

· Experience statements/presentations 

· Standards Efforts 

· METS - Don 

· DIME - Lou 

· OpenOffice - Lou 

· MPEG 21 -Volume 1 Don, Volume 2 (DIDL)- Lou(I hope) 

· ebXML - ? Lou 

· XSIL/JAVA approaches - David 

· Also requirements/experiences 

· NSSDC Migration - Don 

· JAVA experiences -David 

· Discuss and firm up requirements, with priorities 

9:00
· Requirements Overview (30 minutes) 

· Experience statements/presentations 

· Discuss and firm up requirements, with priorities 

· Some WG1 questions: 

· relevance of 11179, is it suitable, too broad, etc 

· relationship of DEDSL to 11179 

· need for foundation work, i.e. data elements, data dictionary, glossary 

· requirement for underlying data model for generic information system 

· how to express this data model, i.e. UML, E-R, or other 

· relationships among data models for different operational and science domains, meta-model, classes 

· applicability of XML activities from other industries, e.g. business to business (ebXML), stuff from xml.gov, other 

· relevance of work being done for NVO under NSF funding, or stuff under DOE funding 

13:00 - 14:30
Lunch

14:30
· Overview of current relevant standards/drafts/techniques, including MPEG21, METS, MIME, XDF, XSIL, OODT, etc. (we will have folks prepared to address these)

14:30
TBS

17:00
Adjourn

17:00
meeting of WG1 and WG2 Leads/organizers to do cross pollination, etc.
(this could be pushed later as needed)

 





Wednesday

Plenary

9:00
WG1 and WG2 exchange of progress, issues. 
(Lead presents to other group, takes back issues?) 

Data Packaging

Telemetry / Command Description

10:00
· Discuss other groups issues - make recommendations as needed 

· Create matrix of existing standards vs. their support for the requirements 

· Attempt to identify an existing standard/draft as a starting point, then identify work to be done, and begin doing it 

10:00
TBS

17:00
Adjourn

17:00
meeting of WG1 and WG2 Leads/organizers to do cross pollination, etc.
(this could be pushed later as needed)

 





Thursday

9:00
WG1 and WG2 exchange of progress, issues. 
(Lead presents to other group, takes back issues?) 

Data Packaging

Telemetry / Command Description

10:00
Discuss other groups issues - make recommendations as needed 

continue work 

10:00
TBS

17:00
Adjourn

17:00
meeting of WG1 and WG2 Leads/organizers to do cross pollination, etc.
(this could be pushed later as needed)

 





Friday

Data Packaging

Telemetry / Command Description

9:00
Prepare presentations for plenary

9:00
Prepare presentations for plenary

Plenary

11:00
Presentations from WG1 and WG2, discussions, actions, etc.

13:00
Adjourn
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