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Overview 
 Common goals 
 PDS4 
 Archiving roles, responsibilities 
 EM archiving deliverables 
 Data and Archive Working Group (DAWG) 
 Archiving assignments 
 Archiving activities to date 
 Archiving schedule  
 Current archiving activities 
 Where we are now 
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Common Goals 
 The PDS and Europa Mission (EM) will work 

together to ensure that we 
 Organize, document and format EM digital planetary 

data in a standardized manner 
 Collect complete, well-documented, peer-reviewed 

planetary data into archives 
 Make planetary data available and useful to the 

science community 
○ Provide online data delivery tools & services 

 Ensure the long-term preservation and usability of the 
data 
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PDS4 
 The new PDS, an integrated data system to improve access 

○ Required for all missions (e.g., used by LADEE, MAVEN) 
 A re-architected, modern, online data system 

○ Data are organized into bundles 
 Includes all data for a particular instrument (e.g., PDF/A documents) 

○ Bundles have collections 
 Grouped files with a similar origin (e.g., Document Collection) 

 Improves efficiency of ingestion and distribution of data 
○ Uses Extensible Markup Language (XML) and standard data format 

templates 
○ Self-consistent information model & software system 
○ Information for Data Providers https://pds.nasa.gov/pds4/about 
○ PDS4 Concepts Document 

https://pds.nasa.gov/pds4/doc/concepts/Concepts_150909.pdf 
 PDS nodes will work with EM to design PDS4 bundles/ 

collections and to develop label templates 
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Archiving Major Roles 
 PDS 

 Imaging Node is Lead within PDS (Lisa Gaddis is POC) 
 PDS has assigned POCs to every instrument to support 

data archive planning, development & implementation  
 
 Europa Mission 

 HQ Program Scientist: Curt Niebur 
 PS: Bob Pappalardo, DPS: Louise Prockter (APL), DPS: 

David Senske (JPL) 
 Project Archive Lead: Elmain Martinez (JPL) 
 Instrument teams have assigned archiving POCs to work 

with PDS 
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Archiving Responsibilities (1 of 2) 
 The Mission Data Provider: 

 Creates data products in acceptable PDS format (PDS4) 
 Produces PDS labels (XML formatted for PDS4) 
 Writes supporting documentation 
 Organizes data, labels, documentation, etc. into an archive package 
 Validates labels using PDS-provided tools 
 Participates in Peer Review (via Web, email, phone---no travel is necessary) 
 Makes changes and updates as necessary, responds to reviews 
 Delivers final archive package to PDS on a set schedule 

 

 The PDS Discipline Node: 
 Provides advice on PDS archiving standards and requirements 
 Helps in designing labels if needed 
 Provides label generation and validation tools 
 Organizes and conducts a Peer Review, reviews provider response 
 Accepts final archive package, integrates data into archives 
 Makes data available publicly on node Web sites, provides access tools, etc. 
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 Mission Project Responsibilities 
 Meet regularly with PDS point of contact for overall 

mission archiving (Lead Node)  
 Write Data Management & Archive Plan to specify 

mission archive contents, schedule, and plans 
○ Update as needed when changes are made 

 Maintain schedule for completing archive tasks 
 Chair the Data & Archive Working Group (DAWG) to 

coordinate archive work among instrument teams and 
PDS discipline node representatives 

 Plan and conduct end-to-end tests of archive deliveries 
with PDS before the first data release 
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Elements of a PDS Archive 

 Data products with PDS4 labels 
 Mission and instrument descriptions, mission timeline, schedule 
 Documentation of processing steps, including supporting data 

(e.g., calibration files & information), algorithms and/or equations 
 Sufficient to understand and/or reproduce how higher-level or derived 

products were created 
 Documentation 

 Data Management & Archive Plan (DMAP) 
 Interface Control Document (ICD) 
 Software Interface Specification (SIS) 
 Other documentation as needed 

 Software to read the data, if needed  
 Optional extra or miscellaneous material, for example 

 Quick-look or browse versions of data 
 Analysis software 
 

Europa Mission Deliverables 

Details and Examples: 
https://pds.nasa.gov/tools/archiving.shtml             8 
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Data & Archive Working Group 

 The Mission/Project designates a person to chair the DAWG 
 Each instrument team designates an archiving Point of 

Contact (POC), someone with knowledge of the kinds of data 
products to be generated 

 PDS Discipline Nodes will contact the teams to introduce 
themselves and to learn about the instruments, planned 
products, schedules, etc. 

 The DAWG Chair will arrange the first meeting, with help from 
the Lead Node as needed 
 Select a good day and time for regular telecons  
 On the agenda for the first meeting: 

○ The Data Management & Archive Plan 
○ Instrument Team’s Interface Control Documents 
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PDS POC Assignments for Europa Mission Instrument 
Teams 

 Instrument Team  PDS Node 
 Plasma Instrument for Magnetic Sounding (PIMS)   PPI 
 Interior Characterization of Europa using Magnetometry (ICEMAG)   PPI  
 Mapping Imaging Spectrometer for Europa (MISE)   GEO 
 Europa Imaging System (EIS)   IMG 
 Radar for Europa Assessment and Sounding: Ocean to Near-   
 Surface (REASON)   GEO 
 Europa Thermal Emission Imaging System (E-THEMIS)   IMG 
 Mass Spectrometer for Planetary Exploration/Europa (MASPEX)   ATM 
 Ultraviolet Spectrograph/Europa (UVS)   ATM 
 Surface Dust Mass Analyzer (SUDA)   SBN 

 TECH DEVELOPMENT:   Space Environmental and Composition 
  Investigation near the Europan Surface (SPECIES)   (ATM) 
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Instrument Team POC Assignments for 
Europa Mission 
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First Name Last Name Role Instrument E-mail Inst/PDS POC E-mail 

Phil Christensen PI E-THEMIS phil.christensen@asu.edu Kim Murray kim.murray@asu.edu 
Elizabeth 
(Zibi) Turtle PI EIS Elizabeth.Turtle@jhuapl.edu Wes Patterson Gerald.Patterson@jhuapl.edu 

Kurt Retherford PI Europa-UVS KRetherford@swri.edu Brad Trantham BTrantham@swri.edu 
Carol Raymond PI ICEMAG carol.a.raymond@jpl.nasa.gov Steve Joy sjoy@igpp.ucla.edu 

J. Hunter Waite PI MASPEX hwaite@swri.edu Rebecca 
Perryman rperryman@swri.edu 

Diana Blaney PI MISE diana.l.blaney@jpl.nasa.gov Sarah Lundeen sarah.r.lundeen@jpl.nasa.gov 

Joseph Westlake PI PIMS joseph.westlake@jhuapl.edu Joe Westlake 
(temporary) joseph.westlake@jhuapl.edu 

Donald Blankenship PI REASON blank@ig.utexas.edu Duncan Young duncan@ig.utexas.edu 
Sascha Kempf PI SUDA Sascha.Kempf@colorado.edu David James David.James@lasp.colorado.edu 
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PDS POC Assignments for Europa Mission 
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Instrument Team 
PDS 
Node Primary Node POC Secondary Node POC (if any) 

Plasma Instrument for Magnetic Sounding 
(PIMS) PPI Joe Mafi (jmafi@igpp.ucla.edu )   
Interior Characterization of Europa using 
Magnetometry (ICEMAG) PPI Joe Mafi (jmafi@igpp.ucla.edu )   
Mapping Imaging Spectrometer for Europa 
(MISE) GEO Ed Guinness (guinness@wunder.wustl.edu) Matt Tiscareno (matt@seti.org) 
Europa Imaging System (EIS) IMG Moses Milazzo (moses@usgs.gov) Matt Tiscareno (matt@seti.org) 
Radar for Europa Assessment and 
Sounding: Ocean to Near-Surface 
(REASON) GEO Ed Guinness (guinness@wunder.wustl.edu)   
Europa Thermal Emission Imaging System 
(E-THEMIS) IMG 

Jordam Padams 
(Jordan.H.Padams@jpl.nasa.gov)  Matt Tiscareno (matt@seti.org) 

Mass Spectrometer for Planetary 
Exploration/Europa (MASPEX) ATM Lyle Huber (lhuber@nmsu.edu)   
Ultraviolet Spectrograph/Europa (UVS) ATM Lyle Huber (lhuber@nmsu.edu)   
Surface Dust Mass Analyzer (SUDA) SBN Carol Neese (neese@psi.edu)   
TECH DEVELOPMENT: Space 
Environmental and Composition 
Investigation near the Europan Surface 
(SPECIES) (ATM) Lyle Huber (lhuber@nmsu.edu)   
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Europa Mission Archiving Activities 
to Date 

 Presented PDS overview to EM science team 
(5.11.16) 
 PDS and PDS4 information and contacts, sample docs 
 Proposed schedule 
 PDS Instrument Leads 

 Elmain Martinez designated Project Archive Lead 
 Elmain.Martinez@jpl.nasa.gov 

 Received Instrument POC list 6.30.16 
 Revised schedule negotiated 

 Started informal monthly telecons with Elmain (Lead Node 
only) 

 Start formal monthly DAWG meetings in June 2017 
                                 13 
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Archiving Schedule 
Europa Mission Proposed Archiving Schedule 
Now (May 2016) – Phase A Identify archiving POC 
  Start draft of Data Management & Archive Plan 
 (June 2017) – A (B?) Start DAWG meetings 
  Start drafts of ICDs 
Mission PDR (July 1 2018) - C Preliminary DMAP ready 
  Draft ICD for each team ready 
Mission CDR (Oct 1 2020) - D Final DMAP ready 
  Final ICDs ready 
  Draft SIS documents ready 
  Start peer reviews 
Launch minus 6 mo (Dec 1, 2021) Final SIS documents ready 
  Peer reviews complete 
Launch (May 25 2022) - D   
TBD - E First data acquisition period (# days/months) 
     Number of days, months 
TBD - E First data release 
     End of data acquisition + 3 months? 
TBD - E Subsequent releases  
     Every 3 months? 
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Europa Mission: Current 
Archiving Activities 

 Science team 
 Limited because of budget reductions, details TBD 

 Elmain Martinez 
 Set up online collaboration Web site or Wiki 
 Will review possible collaboration “data portals” 
 Meeting with Lisa monthly via telecon 
 Revise the DMAP 
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For More Information 
 The PDS Web Site: https://pds.nasa.gov/ 

 This site includes links to all PDS Discipline Nodes 
 

 PDS4 Information: 
https://pds.nasa.gov/pds4/about/index.shtml 
 Includes links to Information for Data Providers, Data Providers’ 

Handbook, examples, etc. 
 

 Talk with your PDS Representative  
 https://pds.nasa.gov/contact/contact.shtml 
 

 Ask Imaging leads (Lead Node): 
 Lisa Gaddis, lgaddis@usgs.gov 
 Susan LaVoie, slavoie@jpl.nasa.gov 
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Additional Information 
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What is PDS? (1 of 2) 
 PDS is a public archive for planetary data 

 Archives are hosted at PDS Science Discipline Nodes or 
Sub-Nodes  
○ Data from different instruments are supported by science and 

technical staff at appropriate node(s) 
○ Data are supported and maintained by scientists who use the data 

and who provide expert help 

 PDS archives are accessible online 
○ Data search and delivery services are provided via several tools 

 Image Atlas, PILOT, ODE, OPUS, FERRET, etc. 

 PDS provides a data catalog and online search tools to help 
locate and download data of interest 
○ Cross-mission search from PDS Home, PDS4 Registry Service, etc. 
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What is PDS? (2 of 2) 

            20 See also: https://pds.nasa.gov/about/organization.shtml 
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Who is PDS? (1 of 2) 
Science Discipline Nodes 
 Atmospheres:  New Mexico State University,  Nancy Chanover 
 Cartography & Imaging Sciences:  USGS Astrogeology,  Lisa Gaddis 
 Geosciences:  Washington University,  Ray Arvidson 
 Planetary Plasma Interactions:  UCLA,  Ray Walker 
 Ring-Moon Systems:  SETI Institute,  Mark Showalter 
 Small Bodies:  University of Maryland,  Michael A’Hearn 
 
Support Nodes 
 Engineering Node:   JPL,  Dan Crichton 
 NAIF:   JPL, Chuck Acton  
 
Management 
 Program Executive:   NASA HQ, Bill Knopf 
 Program Scientist: NASA HQ, Michael New 
 Project Manager: NASA GSFC, Tom Morgan 
 Chief Scientist: JHU APL, Ralph McNutt 

            21 See also: https://pds.nasa.gov/about/pb-search/ 
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Who is PDS? (2 of 2) 
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Archiving Steps: Planning (1 of 4) 

 Mission Project Responsibilities 
 Meet regularly with PDS point of contact for overall 

mission archiving (Lead Node)  
 Write Data Management & Archive Plan to specify 

mission archive contents, schedule, and plans 
○ Update as needed when changes are made 

 Maintain schedule for completing archive tasks 
 Chair the Data & Archive Working Group (DAWG) to 

coordinate archive work among instrument teams and 
PDS discipline node representatives 

 Plan and conduct end-to-end tests of archive deliveries 
with PDS before the first data release 
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Archiving Steps: Planning (2 of 4) 
Mission Data & Archive Working Group (DAWG) 
 Monitors archiving activities & status, ensures that mission 

responsibilities and obligations are met 
 Membership includes: 

 Mission-designated DAWG Chair (may include co-Chair from Lead 
Node) 

 Archive representative from each instrument team 
 PDS representative from each PDS node involved 
 Engineering (operations or system) representative 
 Project Management (as needed) 

 DAWG meets monthly (sometimes more often), usually by 
telecon 
 May use online collaboration tool (e.g., Confluence/JIRA) 
 Starts while DMAP is in preparation 
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Archiving Steps: Planning (3 of 4) 
 Instrument Team Planning Activities 

 Designate the team’s archiving point of contact 
 Meet with PDS Discipline Node point of contact 
 Attend Data & Archive Working Group meetings 
 Write an Interface Control Document (ICD) to specify work to be done 

by the Team and by the PDS Node 
 Design data products and PDS4 labels 
 Write a Software Interface Specification (SIS) to describe archive 

contents and data products in detail 
 Submit sample data products, labels, and draft SISes to a peer review 

 

 All of this is done with help from the supporting 
PDS Nodes 
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Archiving Steps: Planning (4 of 4) 

 Peer Review 
 An early peer review (also called a science review) is 

required for all PDS archives 
○ This is in addition to reviews later on for the archived data 

bundles/collections 
 The review happens early in the development phase 

(Phase D), while there is time to make changes as 
needed 

 The review committee is a small number of scientists 
who represent typical data users 

 The Lead Node conducts the review, which is done by 
email and telecon 
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Archiving Responsibilities: Operations 

 Mission Project Responsibilities 
 Maintain schedule for data deliveries 
 Use DAWG meetings to track progress of deliveries 
 Write mission and spacecraft documentation to be 

included in all archives 
 

 Mission Instrument Team Responsibilities 
 Prepare and deliver archives according to schedule, with 

help from the PDS Nodes as laid out in the ICD 
 Attend DAWG meetings to be aware of issues that may 

come up 
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Mission & PDS Interaction Timeline 
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Europa Mission Schedule (as of May 2016) 
Phase Start End Status 
   A 1-Jul-15 31-Dec-16   Formulation: Concept & Technology Development 
   B 1-Jan-17 30-Jun-18   Formulation: Preliminary Design & Technology Completion 
   C 1-Jul-18 30-Sep-20   Implementation: Final Design & Fabrication 
   D 1-Oct-20 30-Jun-22   Implementation: System Assembly, Integration & Test 
   Launch 25-May-22   Operations: Launch 
   E 1-Jul-22 30-Sep-24   Operations: Sustainment & Close-Out 
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Sample Data Management Plan Outline 
1. Introduction 

a) Purpose and Scope 
b) Contents 
c) Applicable Documents and Constraints 

2. Mission Overview 
a) Mission description, payload, instruments 
b) Ground Data System 

3. Roles and Responsibilities 
a) Mission/Project Team 
b) Planetary Data System 
c) National Space Science Data Center 

4. Archiving Functions 
a) Generation and Transfer 
b) Validation and Delivery to PDS 
c) Distribution of Data Products 
d) Permanent Storage and Backups 

5. Schedules 
a) Archive Generation, Validation and Release 

6. Tables, Figures, Appendices 
a) Standard Data Products 
b) Processing Levels of Data Products 
c) Mission Phases, Events & Data Delivery 

Timeline 
d) Delivery Sizes 
e) Glossary  

            30 Sample DMAP (MESSENGER): 
https://pds.nasa.gov/documents/pag/MESSENGER_DMAP_RevB.pdf  
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PDS Archive Process (1 of 2) 
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PDS Archive Process (2 of 2) 
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